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Power speaks all languages 


How American Supremacy in Scientific Lubrication has 


made its way around the globe 





USER G Mobiloils motored around oss the Mediterranean he had no trouble in 
i Wr 4 18,000 miles of run- se g Gargoyle M s im Algiers, Tunis and 
A ning through the c es of the earth, he said: Kgyy 
ej that if American motorists realized that Pursuing his way, he found these oils in Ceylon Hong 
G e Mobiloi's can be obtained in practically every Kon. Shanghai, Japan and the Hawaiian Islands. 
globe as easily as they can be secured in This widespread use of Gargoyle Mobiloils for the 
I ates, foreign touring would be much more lubricatior ot automobiles, tractors, motor trucks 
aia and me cles, a sudden growth. The 
rhis man bought Gargoyle Mobiloils in Dublin. He world-wide standing of the Vacuum Oil Company 
“very. part of Ireland. He saw the red is simply the result of its abilitv to perform. Buery 
(,arg : , gla and Sc and. autom st ul 1 lage of the red Gar- 
and, Belgium and Northern France he ‘‘ wa govle. Every experienced motorist appreciates full 
ccasiona forced t vy oil of loca] makes with unsatis- power and high efhciency. 
actory results,’’ Nothing counts like engine resu/t 
In Perie, Gargoyle Mobiloils wer RGO Garg Mobiloils deliver engine 
asily secured. iN & result power, full protection, 
He secured Gargovie M ' running—all on lower con- 
Chates I , s umption of ot] and fuel. 
Romar v1 Carcassonne, The grade specified for your car in 
nate y ed his mb over the the Chart will show you new engine 
Pure wing ay j—j_ 1 i result Try it. 
A grade for each type of motor 
DOMESTIC BRANCHES 
New Philadelphia Detroit Minr Kansas City, Kan, 
Bost Pittsburg] Chicago [1 Des Moines 














Correct 
AUTOMOBILE LUBRICATION 


Gnhone 


Mobiloils 


A grade for each type of motor 


Gargoyle Mobiloils for engine lubrcation are: 


Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “E” 
Gargoyle Mobiloil Arctic 
The Chart bek 
mended by the 


jicates the grade recom- 
Oil Company’s Board of 
Engineers. The recommendations cover all models 
f both passenger and commercial vehicles unless 
therwise noted. If your car is not listed in this 
partial! Chart nd for booklet, “Correct Lubrica- 
rrect grades for ad/ cars. 
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i Specialists in the manufacture of high- 
[ grade lubricants for every class ach 
Va Obtatnable everywhere in the world 


ry class of machinery 
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The Industrial Worlds 
Greatest Criminal 


Gentlemen of Industry: 


We have in this court of public opinion the most fiendish criminal in 
the industrial world. He injures workmen—cruelly and without con- 
science. He steals time—ruthlessly and without repentance. He spoils 
merchandise—the junk heap is his monument. 


One quarter of all the factory accidents, over 125,000 every year, can be 

traced to him. Massachusetts and Wisconsin each lose over a million 
pom ; dollars a year in lost wages, compensation and medical attention in 
fighting him. Other states are checking up their losses now, and plan- 
ning to stamp this criminal out of business. 


He is known among illuminating engineers as ‘‘Poor Factory I|lumina- 

tion’ —the greatest menace to industrial production, profit and harmony 

in existence. His reign will last until the business executives of America 

subject him to the one thing he cannot withstand— Correct I//umination. 
* * * * * * * x 


Benjamin Industrial Illumination is the best insurance against the inroads 
of “Poor Factory Lighting” you can buy. It represents a financial 
saving plus the fulfillment of a moral obligation to your employes. 









ENJAMI 
PRODUCTS 


Consult with your own engineer, contractor or architect. “They know good illumina- 
tion and its value. Benjamin Illuminating Engineers will be glad to work with them. 


For how to proceed, address Advertising Department 
806 West Washington Boulevard, Chicago 


pentane cee BENJAMIN ELECTRIC MEG. CO. 


The following are divi- 


be glad to send infor- Factories: Chicago and Desplaines, Ill. 
- Sales and Distribution O ffices: 
mation. 247 W. 17th St., New York 806 W. Washington Blvd., Chicago 590 Howard St., San Francisco 


Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Canada 


Industrial Lighting The Benjamin Electric, Limited, London, England 


Division 
Electrical Division (including 
Benjamin Two- 
Way Plug) 
Pressed Steel Products 
Division 


Enameled Products \ 



















Makers of Things More Useful 


Division | 
Starrett Panel Board a7, at ; —. : 
Division Benjamin-Starrett Panels are distributing centers for electric wiring which mark the new safety > 
era in panel board construction, They are approved by the National Board of Fire Underwriters. 
Best in material, lightest in weight, smallest in size; they need little labor in installation. 
Order Benjamin-Starrett Panel Boards in connection with all correct industrial lighting installa- 


tions for long, satisfactory service, safety and fine appearance. 








Immediate shipments make possible immediate installations. Pr he 
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— In Porto Rico — 


“We would like you to know that the Mack Trucks are running to 
our entire satisfaction. We will say, moreover, that the radiating 
system is wonderful. Although operating here in the tropics the 
water never becomes lenconiivela hot.” 





HE Soiderless Mack Radiator, circular in design, 
built around a blower type fan and located behind 
the motor insures Bull Dog Mack radiator efficiency 
in the tropics—and in daily service over long, “low- | 


gear” grades. 
Mack Engineering features, combined with 18 basic Mack patents, 
have developed the Motor Truck the world is talking about. 


Capacities, U4 to 7% tons.. Tractors to 15 tons. | 
Full Information Upon Request. 


\\ INTERNATIONAL MOTOR COMPANY, NEW YORK 






“PERFORMANCE COUNTS” 
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; NUMBER 2 AS 7 rs one $5.00 A YEAR 
Reiiaaes ea icenanceensied } 
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Yet! MILE ¥ 
—————_———— } Pra 5,490,000,000%F — 
Z GALLONS “| 
i ! | 


Re THIS MAN {tS 

a 107,000,000 
U.S.CITIZENS; 
HE DRINKS YEARLY 
ABOUT 5,490,000000 
GALLONS OF WATER. 
EXCLUDING HIS CLOTHES 






















OF 
WATER 






HE 1S 

2677 FEET 

TALL, 478 FEET 

BROAD, 239 FEET THICK, | y 

ABOUT 300,000,000 | 
CUBIC FEET. 


ONE 
MILE 


48 
FEET 











QUARTER 


THIS GLASS OF WATER | 
IS DRUNK YEARLY BY THE | 
CITIZENS OF OUR 48 STATES _ 

ITIS 1338 FEET IN HEIGHT | 
AND 776 FEET IN DIAMETER 
AT BOTTOM; CONTAINING A- | 
BOUT 734,000,000 CUBIC FT. | 
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— 
Our national glass of water for a year and its consumer are here shown in proper proportions. Is it any wonder that Americans are recognized 
. the world over as great water drinkers? 
bs y 


How Much Water Do We Drink in the 
United States? 


INCE the hour when alcohol, as a beverage, was 
banished from this country, the amount of water 
Which is drunk annually in the United States must 
have greatly increased. Even with this great increase 
in water drinking, however, it is doubtful if most of 
us drink enough water. It is, unfortunately, a fact that 
some of us do not drink enough water until the doctor 
advises us to do so—when, often, it is too late. 

Nevertheless, there is a large amount of water drunk 
in this country, and a careful consideration indicates 
that the daily amount averages, approximately, three 
glusses, for each individual. These three 
not include the water that we take in as part of our 
solid food, or the water contained in milk, coffee and 
other beverages, all of which naturally diminish the 
amount of water which each individual drinks di 
rectly. Of course we drink more water in summer 
than in winter, and more when we are subject to vio 
lent physical exertion than when leading a quiet, 
sedentary existence; but a carefui consideration indi 
cates that -the daily amount averages, all the year 
round, about three glasses for every man, woman and 
child in the United States. 

Inasmuch as the total daily consumption, for every 
purpose, in New York City, approximates 660,000,000 
gallons, and inasmuch as the city’s population is, at 
present, about 6,100,000, it is evident that the citizens 
of New York drink daily about 858,000 gallons of 
water, or less than 1/770th of the amount which is 
used every 24 hours. If the population of our 48 states 
equals 107,000,000, then these 107,000,000 people are 
drinking daily at least 15,000,000 gallons of water, and 
annually more than 5,475,000,000 gallons. That is, the 
average citizen imbibes yearly about 205 quarts, or 51 
gallons. Now, if a gallon contains 231 cubic inches, 
then 51 gallons contain 11,781 cubic inches, or nearly 
7 cubie feet. So it is evident that the average human 
being in this country drinks annually more than his 
own bulk of water. In other words, since a gallon of 


glasses do 


water weighs about 814 pounds, the average citi- 
zen of the United States imbibes yearly about 425 
pounds, or more than 1/5th of a ton, of “Adam’s Ale.”’— 
By Charles Nevers Holmes. 


Scientific American Monthly for May 

YN INTEEN years ago, Sir Charles A. Parsons pro- 
Ss posed that a shaft be sunk into the earth to a 
depth of twelve miles with the idea of exploring the 
regions beneath us. It was estimated then that it 
would take eighty yeurs to sink such a shaft. With 
the improved machinery and methods of today it seems 
reasonable to estimate that the shaft could be sunk in 
thirty years. When we consider that the deepest well 
hole so far sunk penetrates to a depth of only a mile 
und a half and our deepest mine shaft to only a mile 
und a fifth, the value of the proposed exploration may 
he appreciated. In his article on Researches at High 
Pursons discusses 


would 


Temperatures and Pressures, Sir 
methods of overcoming the extreme heat that 
he developed at such a depth, and then he goes on 
to review the limits of pressure and temperature which 
are artificially obtainable and to make some com- 
parisons between them and the pressures and tempera- 
tures occurring in Nature. 

Are there other stellar systems similar to our own? 
This question is discussed by Harlow Shapley, who 
reviews the evidence favoring and unfavorable to the 
“island universe” hypothesis. He arrives at the con- 
clusion that globular clusters, Magellanic clouds, 
spiral-nebulie, ete., cannot maintain their claims to 
galactic structure and dimensions, but, on the other 
hand, we have no evidence that somewhere in space 
there are not other galaxies. 

Had the railways of the United States in 1918 been 
completely electrifiec along lines fully tried out and 
proved successful tcday, 122,500,000 tons of coal or 
more than two-thirds the coal now burned in our 
68,000 steam engines would have been saved. Such is 
the astonishing statement of A. H. Armstrong in the 
article on the Last Stand of the Reciprocating Steam 
Engine, which draws a startling and most illuminating 


picture of the inefficiency of the steam locomotive. 

During the emergency of the war the Navy Depart 
ment was suddenly confronted with the necessity of 
arming all transports, supply boats, subchisers and 
tugs in order to protect the transport of men and ma 
terials across the ocean and prepare for German 
marauders on our own coasts. This called for an 
enormous expansion of ordnance manufacture One 
of the important results of this emergence expansion 
was the development of the high-temperature electric 
heat-treating furnace. This is described at 
uble length by George H. Holden, Ordnance Inspector. 


The study of yeast has been oceupying men or science 


consider- 


in various countries during recent years, The results 
already been laid be 
SCIENTIFIC AMERICAN They are 
supplemented by the article entitled #'resh Information 


of some of these researches have 
fore readers of the 
Concerning Yeast. It describes the German researches 
into yeast grown from inorganic substances, showing 
that while this work was successful in the laboratory 
it is as yet a failure economically It also describes 
the more practical work of a group of chemists at the 
Mellon Institute who have succeeded in bettering the 
quality and also lowering the cost of bread by means 
of mineral nutrients for the yeast plant 

It is high time that the American public awoke to 
the value of the cocoanut tree. It yields ne less than 
eighty-four different products ranging from a delicious 
vegetable to roofing material and from a piquant pickk 
to a filling for gas masks 
Cocoanut Cake, May Tevis describes the various prod 


In the article on Cutting the 


ucts of this tree, the manner in which the tree is grown 
and its commercial import 

Professor Wilder D. Bancroft, of Cornell University, 
writing under the title Blue Hyves and Blue Feath rs, 
explains the nature of color and the 
tween the colors which are due to physical structure 
and those due to pigments, 

The May issue of the Screntiric AMERICAN Mon?ry 
contains twenty-two leading articles in addition to a 
large number of shorter items and the 


difference 


usual de part 
ments of notes and abstracts, 
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urrounded mself hus fol 
‘ ‘ e ot i uF ‘ ssue b 
I vil eM 1) ‘ i the fa f few 
\ ‘ tie ssue First b iy £ 
\ t Sin il eriticized the 
| ‘ y ’ Ihe re we entered 
wriithe «fl ‘ int stiles und, second, Dy con 
! " ’ miy w such criticism 
‘ hy j criticism whutseever of the 
\ pra is it was unjust We do not 
it these charge ere made categorically, but we 
that e testimony of Mr. Daniels and his bu 
‘ has tended to discredit Admiral Sims in 
f ivy public, by suggesting that this gal 
office hud at 3 lur upon the Navy to which he 
‘ ) ! i vy its record throughout the whole 
eluhtes wnuths of the war Whether this result was 
le we de net know, but this we do know—that 
ving s much dust in the air in the endeavor 
becloud th ssue, @ gross injustice has been 
one to one of the truest-hearted, most hard-working 
most brilliant officers that ever brought honor and 
rt t t the Lmited’ States Navy 
4s a matter of fact—and Secretary Daniels knows 
just us wel ve do—Admiral Sims's criticisms 
ere ‘ the am ng und baffling delay and lack 
‘ e n which marked the first three 
the war for the work of the Navy both in 
e Department at Washington and on the high seas 
these first few months of hesitation, Admiral: 
us has nothing but the very highest praise, Of this 
} vritter ind poken words bear abundant 
rhe Admiral's letter was a letter of constructive criti- 
ec he Secretury and intended for the 
‘ are e f the Department That the 
ty e of such letter becume know to the public 
icy the fau the Secretary himself, and that 
\ ‘ i befor he Committee not uny sense 
eabl ‘ A;cdm " s but to the Chairman of 
he Committee before who the Admiral was giving 
ns es ' wmd the Chairma by the way, has pub 
epted full responsibility for the reading of the 
| ‘ It is the duty of officers of the Navy to write 
el if constructive eriticism they come into 
Ly rtment all the time, and it is the privilege 
p if the youngest ensign to send in a letter of this 
f he thinks he has criticisms or suggestions to 
hich wo wid to the im total of technical 
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There has always been a large men in the 


holy of 


Heaven, believe that our Navy is 


good but that it can be greatly improved, and 


ese Admiral Sims has always been conspicu 
a bracing 
that 


as the atmosphere 


He believes that a navy thrives best in 


osphere of friendly, and 


helpful criticism, 


so hurtful to its progress 


of everlasting and overdone adulation with which a 

ecre of strongly political instincts is prone to sur 
R iV 

| e Nuvy was ill-balanced and in no condition 

ec tel to enter a greiut var was well known 


versally admitted by the officers of the Navy in 


he period 1915-1914 When Admiral (then Captain) 


effort to awaken the nation t 


> our 


e of unprepuredness, it was largely in answer to 


ippeal that the Screntiric AMERICAN wrote a se 


es of ten articles under the caption “The Needs of the 


{ ted States Navy,’ ‘which appeared in the spring of 


1914 and therefore only a few months before the war. 


Secretary Daniels not only gave the editor every fa 


lity to acquire the necessary data as to our unpre 


pauredness, but he himself crowned his approbation by 
Now, the remarkable 


that the 


contributing one of the articles, 


bring out are most 
Admiral's 


us to our unpreparedness which were 


facts which we wish to 


tringent of the criticisms were mild com 


pared to the facts 
and that such criti 


reveuled in that series of articles 


istus as he made of out 


first four months of participa- 


tion in the war show that what did happen was about 


what we predicted would happen, when we were dis- 
closing the needs of the Navy early in 1914 
We are 


and in the 


this in the interests of truth and 


that it 


writing 


justice hope may serve to blow 


away the dust of ungenerous innuendo and misrepre 


sentation with which the real issue has been beclouded 


and the record of a brilliant and highly patriotic naval 
officer besmirched. 


Let us get this thing straight; for the facts are 


simple and they are of record For several months 


ut the most critical period of the naval war, America’s 
was confined to a single executive repre 


to help 


participation 


sentative in London, with only one assistant 


him: and the repeated, urgent recommendations of 


this representative that our Navy Department get into 
the wur at once by sending every possible destroyer 
und anti-submarine craft to the theater of operations, 
were either refused or ignored. 
Would it not 


making smoke screens and get down to the business of 


be advisable for the Secretary to stop 


explaining this most amazing situation? 


Progress of Our Merchant Marine 


Ik ever there wus a great national enterprise that 
called for enthusiastic support it is that of giving 
the flag of the United States Merchant Marine its 
proper place on all the ocean highways and at all the 
trading ports of the world. Despite initial errors, due 
wartime construction, we 


fleet of 


largely to the great rush of 
serviceable 
Nor 
mishaps which have occurred 


built by 


have today a large and growing 


ships in which the nation may take a just pride. 


must we allow the mans 


to our earliest ships, inexperienced gangs of 


workers, to shake our confidence in the fleet as a 


whole. The “lame ducks” are being strengthened and 


re-riveted or passed out of the service, and the bulk of 
well built, has received the highest 


the new fleet is 


rating, and is good for any service on the high seas. 
At the recent Atlantic City conference, W. F. Taylor, 
Assistant Director of Operations of the Shipping Board, 
these statistics of world shipping and of American 
1914 the total 


1E.000.000 cross tons, of 


guve 


shipping in particular: In world ton- 


hage amounted to over which 


Britain 
14,000,000 


LS.000.000) Great 
He tells us 
gross tons were more than made up by 


1919, 


tons was owned by 


Toss 


that war and marine losses of 


wartime con- 


struction, so that in June, world tonnage had 


] 17,500,000 gross tons. 


‘Teused to 
The bulk of the wartime construction was due to 
uur own effort; for, whereas in 1914 America had only 
March Ist 


1.187.300 tons in foreign trade, on 


vross 


the Shipping Board fleet consi: ted of 1,680 
4,300,000 tons 
Also, on that date we were 


¢ +} vear 
of year, 
vessels of 6,100,000 gross tons, of which 


were steel cargo steamers 
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building or had under contract an additional 2,000,000 
ross tons of 


As to the 


whether 


deep-sea shipping. 


future, we need have no anxiety as to 


there is room in the deep-sea trade for oui 


large and rapidly growing fleet. According to Lloyd's 


register, notwithstanding the increase of 2,500,000 gross 


tons over the total of 1914, there is an actual shortage 


of world tonnage of not less than 8,500,000 tons gross. 


This shortage is arrived at by making due allowances 


for the normal annual increase, for normal replace 


tonnage due to indif 
turn 
troubles 


ment, for relative loss of world 


ferent emergency construction, for slow arounds 


becuuse of congested ports, Tor labor and 


longer voyages, to say nothing of a decrease of over a 
million tons of sailing vessels. 

Let it be that our fleet is 
Mr. Taylor tells us that the Ship 
had established 181 
lines connecting American ports with practi 
of the 


On these routes are employed 


understood new very 


uctively at work. 


ping Board on March Ist regular 


shipping 


cally all the primary and many secondary 


markets of the world. 
» i 


515 steamers of 2,700,000 gross tons, or nearly one-halt 
of our fleet, the other half being engaged in miscellu 


neous services. All of these operations have been 


carried out through private American shipping con 


cerns acting as agents for the Shipping Board. The 
Assistant Director of Operations believes that the 160 


fully 


on successfully under private ownership and operation, 


agents will show themselves competent to carry 
which should be our goal of permanent achievement to 
But, if 


real accomplishment in foreign 


be reached within the shortest practical time. 
we are to expect any 


commerce by means of American shipping lines, there 


is one piece of legislation which is more essential than 


any other, and that is a ratified Treaty of Peace 


Obviously so; for foreign commerce is a_ two-party 
transaction, involving in every case some other nation 
than our own, and therefore it cannot possibly exist 


behind a wall of “splendid isolation.” 


London-Cairo-the Cape, by Airplane 


HE recent flight 
Good Hope by way of Cairo, a distance, over the 


from London to the Cape of 
route followed, of nearly 10,000 miles, is con 
parable with the 12,000-mile flight which was recently 
made from London to Australia, and, like the preceding 
venture, it has brought its full measure of useful 
scientific Colonel Van Rynevelt 
and Captain Brand, of the South African Air Service, 
left London. in a February 4th, and 
traveled by Rome and Sollum, on the African 
10th for 
when 


and technical data. 


Vickers-Vimy on 
way of 
coast, to Cairo. Leaving Cairo on February 


a non-stop to Khartoum, they crashed about 


half-way over the desert at Wadi Halfa, and the plane 


was hopelessly wrecked. They salved their engines 
and returned to Cairo, where they placed them in a 
sister machine and made another start. Again they 


came down in the treacherous air at Wadi Halfa, but 
Khartoum. Victoria 
26th, Victoria Falls on the 
Zambezi on March 2nd, and Buluwayo on March 5th. 
Leaving Buluwayo, their machine failed to rise prop- 
The South African Government 
sent north a Royal Air Force Factory Vickers machine, 
and on this they left March 17th 
reached Cape Town on March 20th. 


struggled through to Nyanzi 


was reached February 


erly and crashed. 


Buluwayo on and 
The lessons of this extraordinary fight with the ele- 
first, that 
craft, but is 


ments ure, the airplane is no mere fair- 
winning through 
One of the 


competing craft had no less than eight forced landings 


weather capable of 


against abnormally severe obstructions. 


in a strange country, in spite of which it was able 


to carry on. We quite agree with Land and Water that 


aircraft manufacturers must cut loose from some war 


conceptions ; that just as the battleship would make a 


poor merchantman, the battle plane should be the foun- 
dation rather than the model of the commercial plane: 


and, finally, that it is necessary to chart the air as 


the sea has been charted. There are areas of danger- 


ous and stormy air as there are of dangerous and 


stormy sea. Hot, dry air was the cause of forced 
descents and of failures to rise, and areas of this 
character must be carefully charted before regular 


overland travel can be achieved 


schedule time. 


with safety and on 
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Engineering 

A Billion Dollars for Road Work.—According to 
figures compiled by the Portland Cement Association 
and recently published in Engineering News-Record, a 
summary of and county bond road- 
building purposes as of March Ist, 1920, indicates that 
1919 and so far in 1920, 
For the remaining months of 1920, elec- 
counties of the states 
whether an additional 
road-building 


state issues for 
there was authorized during 
$635,641,729. 
tions in the 
be held which will determine 
$391,253,800 is to be 


states and are to 
appropriated for 
Therefore, the total, including the amount 
if money authorized and proposed, is $1,026,895,529. 


purposes, 


A Tie Renewal Record.—Renewals of ties on the 


Delaware, Lackawanna and Western Railroad have 
never been more than 10.2 per cent of the total ties 
in track for any one year since 1900. In a table 


giving the record in a committee report presented at a 
American Wood 
Association, there are four years when the percentage 


recent meeting of the Preservers 
slightly more. Considerably more 
1910 have been made 
with treated ties, until at the end of 1918 there were 
3,348,765 treated of the total 10,524,129 ties, 
inserted for renewals since 1900 in 2,671 miles of main 


was 10 per cent or 


than half of the renewals since 


ties, out 


und side tracks. 


Reconstruction in Belgium.—The Belgian public is 
much interested at present in the question of the re- 
construction of the devastated region in West Flanders. 
Much of the delay to date has without doubt been due 
to uncertainty as to the exact program to be followed. 
There has been a popular demand that the two ruined 
cities of Ypres and Dixmude be left as they are, as 
au monument to those who lost their lives in the neigh- 
borhood, but this proposition has been opposed by the 
desire to have 
particularly 
(population be- 


former inhabitants of the area, who 
property This 
true of the former citizens of Ypres 
fore the war, 18,000), who are returning in some num- 
and starting to rebuild. The Government has 


decided therefore to take the matter in hand, and re- 


their restored. has been 


bers 


build the entire city of Ypres, leaving none of the 
ruins except the Cloth Hall, the Cathedral, and the 


Cloister, which are to serve as monuments. 


Standardized Factory Buildings.—Many of our 
leading industries whose modern plants are noted as 
the last word in factory design and construction have 
turned to the standardized factory construction. These 


buildings are fabricated at some center point and 


shipped to the place where they are to be used, in 
sections. Tha sections are rapidly assembled into 
complete buildings with a minimum of labor, time and 
expense. Indeed, the standardized factory buildings 


cost less than any other type of permanent construc- 
tion. Fire-proof, long-lived, affording maximum day- 
light, flexible in shape, they used for 
factories, warehouses, machine shops, founderies, tool 
rooms, multiple garages, cafeteria, and so on. Built 
panels, they can be en- 
without They 


size and are 


interchangeable steel 
larged, rearranged or 


are furnished in any type of hip, monitor or saw-tooth 


from 
re-erected loss. 
roof, in any length, various heights, and widths up to 
100 feet. 

Light-Colored Paint for the finishing coat on steel 
structures, on the score of efficiency and appearance, 
Was advocated at the annual meeting of the American 

and Building Association by J. R. 
*acific Electric Railway, Los Angeles. 


Bridge 
Shean, of the 

Unless the price of material is the main consideration, 
he sees no reason why steelwork should not be painted 
in light heat 
compared with dark colors, would be easier on the oil 
film which holds the pigments together. Canary yel- 
pearl gray or light will 
unsightly black structure to one that will be at least 
These light 


Railway 


colors, since their resistance to rays, as 


low, olive green change an 
more in harmony with the surroundings. 
colors, Mr. Shean says, will have a sufficiently longer 
life than the dark colors to pay for any difference in 
cost. It may be argued that light colors become un- 
sightly in a short time from dirt and This 
cannot be noticed to any extent, he thinks, except over- 
head on through truss bridges and on overhead bridges; 
but even with black paint the smoke marks show con- 
spicuously here. 


smoke. 
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Astronomy 

A Double Star with Wide Separation.—Dr. Robert 
Trumpler reports that in determining the parallax of 
the sixth-magnitude star B.D. +7 deg. 2960, he found 
that a tenth-magnitude star more than eight minutes 
of are distant from it has the same large proper motion 
and the same parallax. Undoubtedly the two stars are 
physically connected, though the distance between them 
amounts to no less than 13,200 astronomical units. If 
it be assumed that the two stars revolve about a com- 
mon orbit, a revolution 
would require hundreds of thousands of years. 


center in a cireular single 


The Origin of Lunar Craters.—A very plausible 
and interesting suggestion on this subject is embodied 
in an article by Dr. Herbert E. Ives, the well-known 
physicist, in the Astrophysical Journal. The writer 
presents some photographs taken from an airplane 
over Langley Field, showing craters produced by bombs 
dropped by aviators. These holes reproduce in a strik- 
ing manner the appearance of lunar craters, including 
the circular wall, central peaks, and short radiating 
streaks. Dr. Ives points out that the serious objections 
which have the idea that 
lunar craters were produced by the impact of meteors 
do not apply if we regard the meteor not merely as a 
projectile but as an explosive bomb. That the impact 
of the meteor on the surface of the moon would, in 
fact, produce a_ violent appears to follow 
from a simple calculation of the heat generated in the 
process. Not only does this explanation take care of 
the general appearance of the craters, but it affords 
an answer to the perplexing question presented by the 
almost uniformly circular shape of the lunar craters; 
for the symmetrical form would result from an explo- 
sion regardless of the angle at which the meteor 
struck. As to the objection that the earth does not 
show similar effects of bombardment, if we disregard 
the unique case of Canon Diablo, “the most complete 
answer is found by noting, first, that the earth is sur- 
rounded by an atmosphere which in previous ages must 
have been much denser than now and so would dissipate 
the energy of falling meteors, as indeed we see it doing 
now; and, second, that the earth’s surface has been 
undergoing the processes of upheaval and weathering 
for perhaps countless ages since the collision with the 
giant meteor swarms which permanently marked the 
dead and atmosphereless lunar surface.” 


heretofore been raised to 


explosion 


Variable Star Observations.—The last report of the 
Committee on Variable Star Observations of the 
American Astronomical Society states that the work of 
American and British observers in this line has in- 
creased steadily, so that now many of the long period, 
a few short period, and several irregular variables 
have been very thoroughly and carefully followed. Ob- 
servers in the southern hemisphere are now following 
the southern as completely as the 
northern observers are covering the northern sky. The 
aid of several of the largest telescopes in the United 
States has proved of great help in giving better deter- 
minations of the minima of the fainter variables. A 
striking example of the efficiency of the variable star 


variables almost 


organizations was furnished in the case of the recent 
bright nova in Aquila. Results on this star were 
obtained from 250 observers, located in nearly all parts 
of the world, and more than 6,000 observations were 
made during the seven months following its apparition. 
In a recent Harvard College Observatory Circular, Mr. 
Leon Campbell gives a table of predicted maxima in 
1920 of the long-period variables for which fairly reg- 
ular periods have been determined. He states that 
these maxima can be predicted with a fair degree of 
certainty the continually increasing value 
of the observations which now Har- 
vard from outside as well as local observers, including 
The American Association 
efforts to 


because of 
are received at 
many in foreign countries. 
of Variable Star Observers is 
secure as many telescopes as possible for lending to 


engaged in 


members of the association who will use them to good 
advantage in this work. Several, ranging in size up 
to a six-inch refractor, have already been lent. Any- 
body who knows of good telescopes not now in use 
that might be available for this purpose should com- 
municate with Miss Annie J, Cannon, Harvard College 
Observatory, Cambridge, Mass. The membership of 
the association is now 160, 


Automobile 


Tires Cut More Easily in Wet Weather.-—Wet 
rubber cuts much more easily than dry rubber and 
this suggests the need of extra careful driving o 
motor truck during the spring months when 
Sharp stones, car tracks or stray 


the 


ihe roads 


are in bad condition, 


bits of metal will cause cuts in wet rubber, yet they 
might not damage the same tire if it were dry A 
careful driver will avoid car tracks at all times, but 


will be particularly careful in wet weather as a sharp 
frog end may gash a tire very badly, especially if the 
rails are wet. 

Automobiles in the Philippines.—Americas motor 
vehicles continue to predominate ip the Philippine 
market, according to a compilation receotly 
the United States Bureau of 
Commerce. The total 
1918 was 567, with a tonnage capacity of 
of 6345. 
roads and the need to transport agricultural preducts, 


made by 


Foreign and Domesti 


number of trucks registered in 


and a 


12 


passenger capacity Due to the lack of rail 


motor trucks are beginning to play an important part 


in the country’s commerce but their general use is be 


ing largely restricted by the lack of geod highways 


drivers often 


Notes on Lubrication.—-Automobile 
find oil leaking into the brake from an excessive supply 


in the differential housing. The excess oil is forced 
through the axle tubes and runs out along the shafts 


in some designs while in others the interiors of the 


shaft housings are fitted with tubes, which catch the 


oil before it gets to the brakes. In any event, keeping 
the oil level in the housing at the proper height 
In filling the gearset put 


will 
prevent most of the leakage. 
in the lubricant to a depth of about half the height of 
the gearbox. That is, 
the center of the main shaft. 
bring the 


have it come about even with 


submerge the 
shaft 


This will 


countershaft and face of the main 


gears into the lubricant. 

A New Vaporizer.—Strong claims are made for an 
electric vaporizer said to be the invention of Clyde B 
White of Rome, New York, which is to be produced and 


marketed by a well-known Buffalo concern. Its pro 
moters believe it may revolutionize the use of fuel 
and ignition systems now required for internal com 
bustion engines. With this, spark plugs and carbu 
retors are claimed to be unnecessary Statement is 
made that during a test with a six-cylinder engined 


car 63 miles were traversed with a gallon of gasoline, 


and with a four-cylinder car 9) miles. The inventor 
is a mechanic employed by a local brass company and 
has spent some time in developing the device for 
which he has patent rights. The vaporizer is not yet 
ready for marketing. 

Another Substitute for Air-Filled Tires.—A retired 


Norwegian army officer is said to have perfected 

new spring wheel that he claims will serve as an 
efficient substitute for pneumatic tires used on metor 
vehicles. It involves the use of steel springs tangen 


tially applied to the wheels, with an outer rim of selis 


rubber, steel, wood or other material, The inventor 
claims that spring wheels manufactured to his ce 


signs may be used on motor trucks and street cars 


us well as on lighter vehicles. The shortage of rubber 


in Germany and neighboring neutral countries made it 


necessary to develop spring wheels as a temporary 


record 


expedient during the past war, but there is no 


of these designs being successful enough to displace 
pneumatic tires when these were availabl 
Tractor for Canal Traffic.—Reports from Beigium 


indicate that a new hydraulic transmission tractor for 
towing cunal boats has been put into successful opera 


tion at Liege. This apparatus insures much more rapid 


transit, and is also less expensive than towing by steam 


horse or man power. Boats of 350 to 400 tons which 
now require 10 to 12 days to make the 153 kilometers 
(95 miles) from Liege to Antwerp, arrive at their des 
tination in five or six under the new it is 
that the 


straining the tow line in getting under way be 


system 


claimed tractor has the advantage of mn 


‘ause of 
the gradual application of power and the danger of 
collisions with other boats and with quays and embank 
There is also a saving of time in 
passing through the locks. No details 


ble, but it is probable that an internal combustion en 


ments is diminished. 


are yet availa 


gine is used as a prime mover. 
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Longtitudinal section, contracted, showing the way in which the tunnel will be driven through-the solid rock of the Shandaken mountains of the Catskill range 


Piercing the Catskills for Water 


Some Constructional Details of the 18-Mile Tunnel Under the Shandaken Mountains 


FUXHAT New York ¢ s cup may be full—of water 
i engineers engaged upon the construction of a 
k-he aqueduct which will pierce, when 
hed, the foundativa of a part of the Catskill range 
” ul of substantially 18 miles. By means of 
I through deep-buried shale and sandstone, 
ihe fi e Schoharie watershed will be linked 
“ of Esopus Creek, immediately tributary to 

the Ashok: reservoll 

fo effect t the tunnel now in process of 
foot i tv nt through the buckbone of the moun 
t pths rang * from 20D feet to GAT feet below 
ba | ‘ ! At om perint, however, the tube will be 
bored 2.200 fe beneath an overtopping peak; and 


from end 


the giguntic watermain will have an 


internal height of 11 feet and a width of 10 feet 
3 inches This subterranean artery will make it pos- 
sible ! e st of plenty, to transmit daily from 
the ' nding urea of the Schoharie reservoir quite 
GOO.000,000) gallons of wiute to the less abundantly 

dA nh reservoll This means that the city of 
Greater Ne York shall not want for this vital fluid 
for mu ears to come, thanks to the provision of the 
men who first conceived the whole scheme of the Cats- 
kill iter supply system back in 1900 

The ScrenTiri AmenicAN has already described the 
Gilbon dam by which the Schoharie Valley will be 
transformed into a basin capable of holding fully 
SOOO OOK) ONO) llons of potable water This dam is 
now in the preliminary stages of construction across 
Schoharie Creek at Gilboa rhe tunnel will serve to 
connect tf s storuge with the completer portion of the 
Metr iter ipply system by the shortest 
pract rte ‘ About six vears back, the project 
wus wosed the Stute Engineer on the score that 





By Robert G. Skerrett 


it might lessen the needed water feeding into the State 
Barge Canal via the Mohawk River, and that official 
then urged that the area contiguous to Catskill Creek 
be developed instead. To utilize effectively the Cat- 
skill reservation would have called for the creation of 
three impounding reservoirs; and in order to lead this 
flood into the main basin at Ashokan it would have 
necessitated the construction of an aqueduct nearly 30 
miles long. Apart from the heavy outlays this would 
entail, the plan could not be executed with comparable 
Therefore, the authorities wisely settled 
upon the present Schoharie-Esopus tunnel. On the 9th 
of November, 1917, the contract for this work was 
uwarded, the price for the total undertaking being then 
fixed at $12,138,738. Up to the end of 1919 the dis- 
bursements amounted to 11.1 per cent of this sum. 

The tunnel intake is located about 3% miles north 
of the village of Prattsville, New York, whence the 
line of the aqueduct extends in a generally southeast- 
erly direction, coming out just south of Allaben, where 
it meets Esopus Creek. As shown by one of the illus- 
trations, the conduit is of horseshoe section, and will 
be concrete lined from end to end. The scheme calls 
for a uniform slope of 4.4 feet per mile except for the 
northerly 34-mile stretch, which is depressed, so that 
this part of the tunnel will be fully charged and under 
hydrostatic pressure when in operation. Between the 
intake and the discharge stations there are seven in- 
termediate shafts, representing an aggregate depth 
of 3.238 linear feet; and it is by means of these shafts 
that headings are being advanced north and south in 
blasting the 18-mile hole within which the concrete 
shell of the tube will be molded. 

The intake shaft and the seven other shafts of 
greater vertical penetration all have an internal diam- 


promptness. 


eter of 14 feet, and each of these is equipped with the 
needful apparatus for bringing the spoils to the sur- 
face, lowering and raising the workmen, and for carry- 
ing below the electric cables, compressed air, and the 
blower connections for insuring satisfactory ventila- 
tion. The minimum distance between shafts is 1.3 
miles, and the maximum is 2.7 miles. Telephone com- 
munication is provided for between the tunnel and the 
surface via the shafts, and all power machinery and 
tools underground are operated either by electricity or 
compressed air. Subterranean illumination is fur- 
nished by electrical lights. 

Inasmuch as the excavation of rock will be done by 
blasting, it is essential that the circulation of air at 
the tunnel headings shall be free enough to deal 
quickly with fumes and smoke. Besides the gases 
given off from the dynamite charges, the dust gener- 
ated by blasting and the dust produced by the drills 
must be removed promptly both for the health of the 
operatives and to facilitate clear vision for the survey- 
ors. To supplement the ventilating system, the con- 
tractor is required to install reinforcing fans, or boos- 
ters, at intervals of not more than 2,000 feet apart. 
Needless to remark, pumping equipment is called for of 
sufficient capacity to handle all water entering the 
tunnel during construction and before the portal sta- 
tion is reached, after which the incoming seepage may 
be allowed to seek a natural outlet downward to 
Esopus Creek. 

As experience has dictated during other tunneling 
activities of the Board of Water Supply of the City 
of New York, precautions are being taken for the 
stowage of explosives under ground; for the localizing 
of the effects of blasting; and to minimize the possible 

(Continued on page 552) 














Left: The manner in which the cut-and-cover southern end of the viaduct will be fashioned of reinforced concrete. Center: Cross-section of one of the vertical working 
shafts surmounting the horse-shoe-shaped tunnel. Right: Showing how the grouting machine serves to fill up the space between the rock excavation 


and the outside of the tunnel’s concrete shell 
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Making a River Pump Its 
Water Uphill 
By Ralph Howard 


tip: plan of making a 
river or a tidal current 
operate some form of me- 
chanism for producing use- 
ful power has always 
seemed to be attractive to 
the inventor Many such 
motors have been planned, 
and several of them, from 
time, have been 
tried out. The 
form of current motor is, of 


time to 


simplest 








To Offset the High Cost 
of Ice 
By W. Lambert 
VV HEN President Roose 
velt installed a refris 


erating plant in the execu 








Copyright, Underwood & Underwood 
course, the ancient under- 


shot wheel, whose power 

output is limited by the fact that only a few of its 
floats are immersed at the same time. The power de- 
veloped by this type in a river current of average ve 
locity or in a tideway is so small that inventors turned 
to the plan of providing a long, endless belt of succes 
sive floats or paddles, in which the great area sub- 
jected to the water pressure would compensate for 
the slow speed of the current. 

The motor which is herewith illustrated is of a 
type, in which, instead of presenting the face of the 
floats squarely to the current, they are arranged ob- 
liguely so that the resultant movement is not with the 
stream, but across it. Many of us will remember the 
early form of river ferry in which motion was accom- 
plished by means of a cable, a trolley wheel running 
thereon, and a cable passing from one end of the ferry 
boat through a sheave at 


The pumping units on shore and the sixteen planes or paddles arranged in two rows and placed in the stream 


Talking to Thousands by Electrifying and 
Amplifying the Speaker’s Voice 

I‘ was during New York’s Victory Loan drive, about 

a year ago, that the loud-speaking telephone instal- 
lation was employed for the first time in addressing 
thousands of people. This system then consisted of 
hundreds of loud-speaking units arranged on overhead 
cables, and a vast collection of storage batteries, ampli- 
fiers and controls, all leading to the microphone in front 
of the speaker. Since that time the loud-speaking tele 
phone and amplifier system has found its way into 
industrial life, notably in Great Britain. 

The accompanying illustrations show the installation 
at Woolwich Arsenal, London, where orders are given 
to thousands of workers by means of loud-speaking 


tive offices of the White 
House so that the e npioyes 
might carry on their work 
in the torrid days of sum 
mer with comparative com 
fort, most people approved 
of the sect while caustic op 
ponents volunteered opin 
ions about rising taxes rhe 
refrigerating system i 
stalled was elaborate and 


efficient but it required pumps and motive power and 
the services of an engineer to run it. 

Since that time a great deal of study has been given 
to the subject of refrigeration; and a system has been 
perfected which not only has no moving parts such as 
pumps and motors, but which produces refrigeration 
or makes ice at a cost so low as to bring it within 
the means of the average man. In view of the rising 
costs of both natural and artificial ice, the new system 
is of considerable interest at this time 

The new system uses gas for fuel. With artificial 
gas of 650 B.t.u. selling for $1.00 per 1,000 cu. ft 
has been found by tests and substantiated by actual 
experience, that it costs about 80 cents to make a 
ton of ice or to produce an equivalent amount of re 
frigeration. In most places this is less than the cost 


of either «artificial r nat 





the trolley and back to the 
opposite end of the ferry 
boat. This 
passes through a sheave at 
each end of the ferry boat 
and is brought to a drum 
around which several turns 
are taken. By this arrange- 
ment the boat can be placed 
at an angle to the flow of 


second cable 


the river and so be moved 
across the stream in either 
direction. The travel of the 
boat across the current is 
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ural ice 
While it is 


that homes will ever he 


improhable 


cooled = in } 


Shininer ith ine 
sume general methed that 
they are heated in winter 


with this method using gus 


for fuel, it would be possible 
to do so Its most general 
application is in homes, in 
apartments, i 


hotels and 








restaurants to keep ice 


boxes coid: ind in meat 





shops, hospitals florist’s 





due to the pressure of the 
water against its inclined 
upstream face. This pres- 
sure is resolved into two components, one representing 
the pressure normal to the side of the boat, and the 
other conyponent being the lateral pressure which pro 
pels the ferry from bank to bank. 

New this thrust of the water upon a float presented 
at an angle to its flow is utilized by F. L. Gilman, of 
Los Angeles, in the construction of a pump which may 
be used for raising water from the river which drives 
the mechanism to any desired elevation for irrigating 
farm lands or for other useful purposes. Our illustra 
tions show a six-horse-power plant, which has been in 
operation in the Los Angeles River for several weeks. 
We are informed that it cost between $500 and $600 
and that it delivers eighty-six gallons of water per 
minute through a three-inch pipe to an elevation of 


(Continued on page 552) 


The young lady at the left can address thousands of workers of the Woolwich Arsenal by means of the : C0 gp “ae ogee 
connections shown in the diagram, and the loud-speaking units shown at the right one other places where it 


units distributed throughout the works. The compo- 
nents of this system are shown in the wiring diagram, 
which is immediately clear to those of us familiar 
with electrical engineering in general and radio teleg 
raphy in particular. It will be noted that the micro 
phone, into which the speaker throws his voice, is con 
nected with a telephone induction coil and a battery; 
the secondary of the induction coil is connected with a 
vacuum tube, the output of which is delivered to five 
amplifier tubes, which, in turn, deliver their greatly 
magnified output to the loud-speaking units through 
the agency of a transformer. 

The loud-speaking units, it will be noted, are pro- 
vided with a large horn and suspended from cables. 
By installing these units outdoors and indoors, any 
part of the plant can be reached.—By George Gaulois. 


shops, and the thousand and 


is now necessary either to 
use ice or employ an engineer to run a refrigerating 
plant. For family ice boxes and for apartments 
the usual plan to place the new system in the basement 


which distributes cold brine through pipes to refrig 


erators or ice boxes on the floors above The tendency 
is generally to avoid making ice when the same result 
ecun be obtained by simple refrigeration 

The new system has no moving parts and no jntri 


cate mechancal devices, Furthermore no skilled labor 
is required to operate it. For these reasons the ap 
plication of the system to cooling problems is almost 
limitless. 

The system operates with the simple application of 
heat instead of mechanical energy The system is di 
vided into two methods of operation: the intermittent 


(Continued on page 552 

















Gas-heated generator at right: ammonia receiver 
at left. The installation is in the basement 


Condenser to condense the ammonia gases made by the generator. The receiver is in the doorway at the 
right. With two generators the refrigeration system becomes continuous 
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\ typical vacuum tube of today, showing the plates, grids, and filament. 
of dinary lamp socket. 


A Merlin of Today 


Center: Dr. Lee De Forest and his latest wireless telephone set which operates from the 
Right: An oscillating audion or giant transmitting bulb compared with the standard desk telephone. This bulb is of one-kilowatt rating. 


What the Audion of De Forest Has Done and What It May Yet Do 


we classify De Forest among the great, 


the story of the audion in the ro 
" the audion is black magic, 
Merlin of today it wonder worker 
ind some bits of wire, and 

ence a new tool, to telephony a 


wireless if commercial possibility, to 
ipy tus which has divided the 
ences ll » pre iudion and post audion 


collection of the simplest of 


By C. H. Claudy 


uninitiated as unaffectedly as he will speak in terms 
of pi and x-square to the mth power to the learned. 
Perhaps it is because the audion is such a simple thing 
to look at, even to make, that its maker has so 
simple and direct a human contact. 

About now, if not ’a little sooner, the exasperated 
reader is getting ready to slay the present scribe for 
not getting down to the point and explaining what an 
uudion may be, anyway It has been described often 
enough—even in these columns, and recently. But 
there has not been enough said of it—even its users 
do not know its possibilities. 

An audion, so named from the fact that the use of 
ions” makes possible the “audibility” of weak im- 
pulses, is nothing but a small vacuum tube in which 


exclusive license of the patents for wire telephone 
work. In 1915 we ‘phoned from San Francisco to New 
York with the same ease and clarity of hearing that 
we ‘phone across the street. 

The audion made it possible. The way the audion 
made it possible, if we can say that words can really 
convey a “way,” is this. The incoming current, which 
is to be amplified, made larger, is connected to the 
“grid.” The outgoing line is connected to both plate 
und filament. When the filament is heated, a tenuous 
stream of “ions” hurtles from filament to plate at an 
inconceivable speed, measured in miles per second. In 
this passage they must pass through the “grid.” But 
the number or amount of ions which make the passage 
in safety depends on the amount of current flowing 

through the “grid.” Ask not how or 





why; with the secrets of gravity, the na- 











E call him famous whose name is known from end to end of the earth, 
and of whom we can say, “He did thus and so; he was responsible for 
such and such; he is doing this and that.” 


the accompanying thought of the audion.—Tue Epitor. 


But of all those who have 
won fame, only the man is considered great whose name is indissolubly linked 
with some one achievement of such magnitude and such importance that the 
world, once accustomed to it, cannot exist without it. Newlon—gravilation; 
steam engine; Roenlgen—X-rays; Galileo—telescope; Marconi ma cA 

wireless; Wright—airplane; Napoleon—leadership; Roosevelt—American- the name “amplifier” as supplementary 
ism; these are the sort of men whose names stand for some one definite thing 
achieved. There are dozens more—but none ring more truly in the ears of 


those who know the modern field of electricity than that of De Forest, with 


ture of electricity and the hidden reason 
for magnetism, this is an unanswerable 
question. The fact remains. The more 
potential on the “grid,” the less ions reach 
the plate. This change is always exactly 
proportional, but it is a magnified propor- 
tion; the changes in current so produced 
are from six to ten times the intensity of 
the changes which caused them. Hence 


to “audion,” 

It is difficult to convey an adequate 
idea of the daintiness and accuracy of 
this new method of increasing the 
strength of telephone currents. To com- 
pare a load of coal and a soap bubble 














e in ensuble in the laboratory, in 
electrical science in general and in 
t . 0 f signals in particular. 
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an electric light filament, which may be heated by 
an electric current, a small (usually nickel) “grid” or 
arrangement of wires in the form of a “gridiron” and 
au small plate of metal (again usually nickel). Noth- 
ng could be simpler, yet this most uncomplicated piece 


of apparatus is to weak electric impulses, and finally 
to the eer, what the microscope—aye, the ultramicro- 
scope—is to the eye, of which comparison more in a 
moment, 

Perhaps the first and by no means the least impor- 
int commercial application of the audion was to 
telephony in long distance work. Patented by De 
forest in 1907, it was not perfected until 1912, when it 


~; 


vas brought to the attention of the telephone and tele- 
graph company, which one year later purchased an 


has been one expression used in compari- 
son of an audion and a microphone. But 
another comparison is more directly to the point. 
Cable circuits a thousand miles in length have been 
operated with thirty audion amplifiers connected in 
tandem, producing excellent speech at the end of the 
line. Now the attenuation of current in a thousand 
mile cable is something almost unbelievable. If all 
the energy received from the sun by the earth could 
be concentrated as electricity at one end of such a 
cable (not destroying it in the process) and used for 
operating a telephone, there would not come out at 
the other end enough current to produce audible 
speech. But with the thirty amplifiers, ordinary tele- 
phone currents produce ordinary speech at the end 
of such a line. Such an amplification is expressed by 


(Continued on pagé 552) 
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Hoboes of Industry 


How the Picturesque Wanderer of Yesterday Has Been Replace: by the Present Floating Labor 


UST when we had finally succeeded in nicely card- 
J indexing and cataloging the hobo, he suddenly dis- 
uppeared from his old haunts. But, like a bad penny, 
turned up dressed in a new suit of 
clothes, it is true, and traveling on the “cushions” in- 
stead of the “bumpers,” but still a hobo and unchanged 
in many of his old-time proclivities. Labor investiga 
tors have suddenly come to the realization that the 
hobo, in his new role, is contributing more than his 
just share to the high everything and is de- 
cidedly a factor in our modern industrial situation. 

One investigator for the United States Department 
of Labor spent several years before the war in a study 
of the casual laborer—the hobo—and just when his 
valuable conclusions were ready for publication the 
war came on and overnight the data he had so labori- 
ously collected was obsolete. It was never published. 

Today data on the subject of floating labor is almost 
non-existent. The whole problem, in its new aspect, 
is so new and is changing so rapidly that even- men 
who are nationally recognized as authorities on the sub- 
ject admit ignorance of any Those stuatis- 
tics which do exist are compilations of guesses at the 
facts and are of little real value. 


he has again 


cost of 


statistics, 


A cross-section of opinion as to what has really 
taken place, however, runs about like this: 
“Industry has absorbed the hobo. He has been 


tempted into the shops by high wages and scarcity of 
men. But he is still a drifter and is constantly chang- 
ing jobs or moving from town to town. He is a shirker 
on the job and gives just as little as he can in return 
for his wages.” 

This modern industrial hobo is adding to high prices 
in three distinct ways. First, he is adding to the “la- 
bor turnover” in our factories. It has come to be uni- 
versally recognized that for every man replaced in a 
factory, there is a definite loss. This loss, of course, 
varies with conditions and has been estimated various- 
ly from $20 to $250 for each man replaced. 

Secondly, the hobo is adding to costs because he does 
not give a day’s labor for a day's pay. Similarly might 
be classified many other resultant losses, such as wasted 
time of executives, wasted material, increase in the 
number of accidents, and a general lowering of the 
organization spirit. 

Thirdly, those seasonal employers of labor, such as 
our western farmers, who once depended largely on 
hobo labor, now find themselves confronted with a se- 
rious labor problem because of the withdrawal of the 
hobo to other fields. Their problem is rapidly being 
translated into increased costs. 

Even before the war the labor turnover in our fac- 
tories was of startling proportions, representing in a 
year perhaps half of the total number of employees in 
the country. Says Mr. Don D. Lescohier, an eminent 
authority, in a recently published book: “Fully half 
of our labor passes through our industries, rather than 
into them.” 

Dr. Sumner Slichter, a recognized authority, made 
an investigation just before the war which disclosed 
that 105 of our big plants, employing 226,038 men, in 
u single year took on new employes numbering 225,942 
—ulmost 100 per cent turnover! 

Of course a great part of this turnover can be called 
“normal,” due to such causes as a man quitting to ac- 
cept a better position, because of ill health or retir- 
ing, changing occupation, etc. Much of it is undoubted- 
ly due to a characteristic American restlessness. Says 
Mr. Lescohier : 

“Mechanics, laborers, clerks, salesmen—all sorts of 
workers—are continually influenced by the character- 
istic American hope that there is a big opportunity 
somewhere else for them. The very ambition which is a 
spur to progress in America is also a force which 
causes restlessness in the job and leads to failure in 
thousands of cases.” 

Let a man lose faith in himself under such a condi- 
tion of restlessness, let him yield to the roving impulse 
until it has become a wanderlust, and we have a hobo. 
Many of our hoboes come from this class of dissatis- 
fied workers. But not all. Observers agree that one 
of the chief producers of the oldtime hobo was drink. 
It is also agreed that under prohibition there should 
be a reduction in numbers, but not extinction. 

It is doubtful whether there has been any decrease 
in numbers because of other aggravating conditions. 
High wages paid to boys have encouraged thousands 
of them to “hit the road” and see the world. The man 
who has any desire to rove finds it absurdly easy to do 


By H. A. Mount 


so because by applying at some local employment 
agency he could always find some firm willing to pay 
his expenses to the next town. Many men take ad- 
vantage of this offer of free transportation without 
intending to work upon arrival. It is a common ex- 
perience of labor recruiters to have a gang of men 
dwindle to a handful between the railroad station and 
the factory. And of those who do reach the point of 
working, only a few stay more than a day or two, or 
perhaps a week. Having no ambition beyond the imme- 
diate possession of a few dollars, or perhaps a suit 
of clothes, the man does just as little work as possible 
on the job. 

As an extreme instance of the evils resulting from 
this practice, there is the case of a Connecticut manu- 
facturer who, during the war, built a very delicate 
piece of ordnance, costing about $10,000 to manufac- 
ture. The nature of the piece was such that if even a 
slight mistake was made, the whole thing had to be 
scrapped. Highly skilled mechanics were required and 
even then a man spoiled one or two pieces before he 
learned to make them. The firm estimated that it cost 
them $10,000 to train a man for the work. And yet 
several instances were found where other firms at- 
tempted to attract these workmen from the job with 
offers of higher wages in other lines of war work. 

Closely allied to the hobo workman is a certain type 
of foreign workman who suddenly finds his weekly 
pay envelope doubled. He is used to living in a hut 
upon a very low scale of existence and sees in increased 
wages no chance to better his condition. It only means 
to him a chance to work less and so he only puts in half 
the time he formerly did, although he may remain on 
the same job. By the same token he slackens his pace 
while he is at work, for if he is “fired” he can easily 
get work elsewhere. 

Among these new “knights of the road,” just as 
among the old-time Weary Willies, there are readily 
discernible two classes of men. The first is composed 
of young fellows who want to “see the world” and 
who do not care how they see it. Usually bad or in- 
different home influences can be blamed here. The 
other class is composed of men of middle age or past 
who regard themselves as failures. They have worked 
—worked hard most of them—and have been ambitious. 
But they have failed. Then usually something has hap- 
pened to sever home ties. Maybe the wife has died or 
his small failed; perhaps he has disgraced 
himself in the eyes of his friends and neighbors and 
doesn’t want to be seen among them, At any rate he 
becomes a drifter. 

But we must not try to classify hoboes too strictly. 
By the very “nature of the animal” he defies classifi- 
cation. We must not think of him as a criminal, for 
the real hobo, within his own social circle, adheres to 
2a rather rigid code of ethics. Neither must we under- 
rate his intelligence. 

“I have never seen a gang of hoboes in my life,” says 
Mr. Willard Beahan, a veteran railroad engineer of 
Cleveland, “but that there was one or more among them 
smarter than I. And if you need a man of special 
ability—whether it be a lawyer or a skilled mechanic— 
you can nearly always find him in such a gang.” 

Mr. Beahan has been dealing with hoboes for forty 
vears, “hiring them and firing them, sleeping and eat- 
ing with them, working with them and playing with 
them.” He has had thousands of hoboes under him and 
has completed several railroad construction jobs with 
none other than hobo labor. One of these was the 
laying of a railroad line through hostile Indian terri- 
tory in Oklahoma in pioneer days and another was the 
construction of the great Cascade Tunnel. His has 
been the unique experience of never having a gang of 
men go on a strike. 

“You can’t assume an attitude of superiority among a 
gang of hoboes and expect them to stay with you. You 
have got to be one of them—wear the same kind of 
clothes and eat the same food. You can’t overcharge 
them for their food or give them hard beds without see- 
ing an immediate reduction in the size of your gang. 
But it is my experience that if you treat them right, at 
the end of ninety days you can count on sixty per cent 
of these fellows sticking with you through thick and 
thin and they'll work their finger-nails off in an 
emergency.” 

Another significant point is that Mr. Beahan picked 
from these hoboes his foremen and often his whole 
staff of assistants. One of the most troublesome traits 
of the hobo Mr. Beahan found to be the almost univer- 


business 


sul practice of setting a “stake” of $10 or $15 as the 
maximum amount of wealth the hobo could possess at 
one time. When he earned this amount he felt free to 
“cut loose” and drift until his “stake” was exhausted. 

But is not all this rather antiquated information? 
Has the modern industrial hobo inherited these proctix 
ities of his predecessor ? 

Apparently he has. His “stake” is higher new and 
his mode of travel has changed, but he is a drifter for 
very much the same reasons and he responds to 
treatment in a very much similar 
factory reduced its labor turnover from 
hundred per cent a year to about fifty per cent by 
changing its method of handling men. Under the new 
plan every incentive possible is given for personal ad 
vancement. Foremen and other executives are picked 
from the working force so that the workman can act- 
ually see the reward for merit. 
are based largely on individual productiveness. The 
workman is encouraged to study and to become an 
expert in some line and above all he is encouraged to 
establish a home. He is given financial assistance in 
this direction. In other words, he is furnished with 
the things, the lack of which has made him a drifter. 
He is made to feel that effort on his part will bring a 
proportional reward and he is encouraged to “take 
root.” The monetary gain to the manufacturer in 
this instance amounts to thousands of dollars annually 

The entry of the hobo into industry has forced us 
to the conclusion that he really had an economic value 
in the normal scheme of things in this country, in spite 
of his aversion for work. Our demand for seasonal 
labor is enormous, and we have heretofore depended 
largely on the itinerant worker to fill it. 

Now that he is gone, who will harvest our great 
western grain fields? Who will pick our eastern fruit 
crop? Who will man our lumber camps? The old-time 


imilar 
great 


three 


way. One 


over 


Wages are high, but 


hobo did all these things and a thousand and one 
others. Between seasons he worked with railroad 
gangs, gathered oysters in Chesapeake Bay or salmon 
on the Columbia River. 

One eminent investigator estimated that in 1917 


there were five million casual workers—hoboes—-in the 
United States, and that this army was being swelled 
by recruits faster, in proportion, than our population 
was increasing. 

These men are gone now. There is ample evidence 
of it. Cheap lodging houses which used to swarm with 
them have been deserted in the past year. Cities which 
have depended on hoboes to clear their streets of snow 
in the winter found difficulty in getting a few men at 
any price last winter. The great municipal lodging 
house on the East Side in New York, which 
shelter thousands of these drifters every night, shel- 
tered only a few dozen last winter, and the Commis 
sioner of Charities of New York has just 
selling the institution because it is no longer of use 

Heroic measures had to be taken to gather in our 
western harvests last year and the farmers face even 
a worse situation this year. A gathering of the em 
ployment men upon whom the burden of finding har 
vesters will fall has just been held in 
Everyone urged the seriousness of the situation but the 
only measure which promised relief was a decision to 
appeal to the college student to 
vacation in the harvest fields. 

Dr. H. Paul Douglass is making an investigation of 
this situation for the Interchurch World Movement and 
he has found that a similar condition exists wherever 
hobo labor was available in past years. It has 
relieved in some sections, notably in our big orchard 
regions, by the employment of whole families of emi 


used to 


proposed 


Kansas City 


spend his summer 


been 


grants. Usually these families are large and every 
member, from the baby just learning to walk to the 
oldest, is counted as a wage earner. The whole 


family is moved from place to place as the seasons 
change. 

The 
in the fact that higher wages must be paid, but in that 
it is doubtful !7 enough laborers of any description can 
be found to tide over the harvest season. But of these 
thousands of men who are constantly shifting 
in industry, cannot enough of them be diverted to the 
wheat fields to meet the situation? Dr. Douglass 
thinks not. 

Perhaps when we have studied the industrial hobo 
and are ready to tackle his case in earnest, he, toe, will 
disappear and turn up again in his old réle. Who can 
tell? 


seriousness of the situation, however, lies not 


about 
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Three of the new tools with the aid of which 


Gopher or drainage plow 


Tractor chisel of moderate size 


farms are made from land that has always been found worthless 


Making Bad Land Good 


Land Reclamation the Next Step in the Fight to Feed the World 
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HEN the savage began the history of 
agriculture by scratching the surface of 
the earth with a sharp stick in the effort to increase 
its yield of some food plant, he had first to seek a 
tract that would respond to his scratching. 
Ever since, the activities of the agriculturist have 
been confined by the same consideration. Mere 
absence of water he might overcome; if there were 
|| too much water he might even be able to do some- 
| thing in the way of a remedy. But land that he 
could not plow or that would not behave properly 
after plowing has always baffled the farmer. It 
would be too optimistic to say thal the modern 
tractive machinery described in this story elimi- 
nates bad land entirely from the picture; but 
cerlain it is that this machinery exlends the 
radius of farming operations over vast tracts from 
which crops have heretofore been excluded.— THE. 
Epitor. 




















ion that is slovenly and wasteful to an extreme degree. 
ur farmers, as a class, have evinced a strong ten- 
deney towards individual exclusiveness, and aloofness. 


All these years they have been in a state of constant 
migration, principally westward. They have been seek- 
ing some Promised Land, which process only acted in 

















Hardpan brought to the surface with a subsoiler 


it manner to accentuate their almost abnormal indi 
Vidualism. Many failed in the East, and went West to 
better their condition, landing in their new locations 
with small means, and bringing with them the crude 
agricultural methods of their fathers. 

So the farming mass has been flying off upen ta 
vents, rather than getting together for mutual help and 
benefit. But the migratory days are about over. Our 
frontier has been pushed even to the shores of the 
Pacific, and from Mexico to the Canadian line. Our 
Virgin areas have been pretty well settled up. The 
homesteader is becoming conspicuous by his absence 
We have settled up the country, and now it becomes 
incumbent upon us, as ‘thinking, rational beings, te 
look about us, for the setting of our agricultural house 
in order. Let us make a brief survey of our resources. 
What are our economic assets? 

Within the arid regions, which virtually constitute 
the nation, west of the 100th meridian, if we except 
the Pacitic Northwest, we shall find them in abur 
dance. And we shall still find within this vast area 
large bodies of arable land, susceptible to the art of 
irrigation, with large quantities of water supply avail 
able for irrigation, and yet still unappropriated. Here 
may be seen a promising field for extending our agricul! 
tural system. 

Again, there are still vast areas of arid land net 
susceptible to irrigation, from a simple lack of water 
supply, that may be made available by a system of 
scientific dry farming. And last, but not least, are our 
102,800,000 ucres of uncultivated swamp lands that 
may become available for agricultural purposes by 
means of reclamation. 

Now when we come to the term “reclamation” we are 
struck, ‘both by its applicability and its comprehensive 
ness; for when we reflect upon the point, it covers that 
function which we have been alluding to as re-fertili 
zation. The reclamation of our exhausted soils that 
have been made so by defective cultural processes 
would really be the Ultima Thule of remedial meas 
ures. So let us include in our program of economic 
reform the reclamation of the three classes of lands 
exhausted farm lands, arid lands, and swamp lands. 

I have covered the first proposition in the category 
pretty thoroughly, so in the present article [I shall con- 
fine myself to the discussion of arid lands and swamp 
lands. All farming not under the system of irrigation 


Continued on page 554) 
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195 horse-power pulling drainage plow at depth of 4 feet 


In the field with the latest devices for breaking up unsatisfactory 


Big caterpillar at work with the tractor chisel 
land and making it arable 
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Length: 546 feet Beam Draft 


5.9-inch 


93% feet 
fourteen 


normal, 27 feet 
Armor 


Displacement: full load, 24,500 tons. Speed 


The German dreadnought “Ostfriesland” 


on trial 21 knots 


belt 1134-inch, barbettes and turrets 11-inch, deck 3.4-inch. Torpedo tubes 





today, doubtful Armament: 
six of 19.7 inches 


twelve 50-caliber 12-inch 


Our Share of the German F leet 
Five Ships That Fought at Jutland Are On Their Way to the United States 


A* stated in our last issue, five German warships 
i have been allotted to the United States, and are 
now to be brought by American crews to the United 
States. 

The “Ostfriesland” is the largest, oldest and most im- 
portant of these ships. She is one of the earlier Ger 


ban dreadnoughts which formed the backbone of the 
German High Seas fleet 


protected with armor 6.4 inches thick. A modern ship 
must have several armored decks and a large amount 
of internal armor to protect her from plunging shell 
fire and aircraft bombs, 

The “Ostfriesland” has an armored deck reinforcing 
her belt and giving protection to her vitals, that is 3.4 
inches thick, 


Her engines are in bad shape, but she 


Jutland, under the command of Rear Admiral Schmidt, 
flying his flag on the “Westfalen.” This squadron 
into action af about 4:45 in the afternoon of May 31st 


vent 


1916, but did not seriousiy engage the enemy until 
after nightfall. During the course of the action at 
dusk the “Ostfriesland” and “Thiiringen” are credited 
by the Germans as having sunk the British armored 


cruiser “Black Prince” by 

















throughout the war. Under ‘ —————— their gun fire. At 5 o'clock 
the 1908 naval estimates, the British commander, Ad 
she was laid down at the miral Jellicoe, was aware 
Wilhelmshaven Navy Yard that the Germans must soon 
in October, 1908, was start to retreat Being un 
launched in September, 1909, able to pursue them for an 
ind completed in August, distance because of bis lack 
1911. She was built during of proper searchlight equip 
the rapid stage of develop- ment and destroyers, he or 
ment of the dreadnought dered the destroyer mine 
design, and added improve layer “Apdiel” to lay mines 
ments have brought about in the probable puth of the 
an increase of _ displace- enemy Proceeding at the 
ment, and this, instead of highest rate of speed she 
making her top-heavy, stead could muster the “Abdiel’ 
ed her and left her an ex- encircled the entire German 
cellent sea boat. The Displacement: 800 tons. Speed: 35 knots. Armament: 3 4.1-inch guns. Torpedo tubes: six of 19.7 inches fleet laying her whole com 
cramped internal arrange- A typical German destroyer plement of mines rhe 
ments of the “Ostfriesland” “Ostfriesland” suffered no 
are characteristic of every German warship. The may be able to cross the Atlantic under her own power. material damage during the first part of the night 
comfort and well-being of the crew were given but little The “Ostfriesland” is one of a class of four dread- During the night the First Battle Squadron bore the 
thought by a German naval constructor. The steadi- noughts. The other ships of her class are the “Thiirin- brunt of the British destroyer attacks which the Ger 
ness of the “Ostfriesland” is said to account for the gen,” “Heligoland”’ and the “Oldenburg.” These ships, man commanders say were conducted with the utmos 
fact that up to the time of the war the vessels in this together with the four vessels of the “Westfalen” class, bravery and impetuosity. The line of the First Battle 


‘lass were the best shooting ships in the German Navy. 
The main battery of the “Ostfriesland” consists of 12 
12-inch 50-caliber rifled 
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such an important 
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Squadron was repeatedly thrown into confusion by the 





cannon. The guns fire a 
shell weighing 859.9 pounds 
at a velocity of 3,080 feet 
per second, giving an energ) 
of 56,485 foot-tons. The 
anti-destroyer battery con 
sists of 14 50-caliber 5.9-inch 
guns, mounted seven on each 
side of the ship. The belt 
is 11% inehes thick, amid 
ships and tapers to 5.9 
inches at the bows and 3.9 
inches at the stern. The 
barbettes are of 11 inches of 
hardened steel crowned with 
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torpedoes fired from the British destroyers Wilt 
rreut determination the 

closed in on the (ert til 
ships, one actually succeed 
ing in landing a four-inch 

shell on the bridge of t) 

“Oldenburg,” killing eleve 

and wounding twelve, mos 

lv officers 

Thus the night pa d 

Morning came wit! t! 
“Ostfriesland steaming 
quietly along with the rest 
of her squadron, At about 
9:15 o'clock there was i 

“ait erash of a tremendous « 

Voge plosion as the “Ostfries 
= —- “ land” struck a mine laid by 
= = the “Abdiel.” A large hok 








turrets of 11 inches. The 
conning tower, forward, is 
13%, inches thick and the Length: 465 feet. 
signal tower aft 6 inches. 


engines now disabled). 


The secondary battery is 


Beam: 45.5 feet. 
Armament: eight 5.9-inch. 


Normal draft: 17 feet. Normal displacement: 5,100 tons. 
Torpedo tubes: two of 19.7 inches. Armor 


The German scout-cruiser ‘‘ Frankfurt” 


belt, 5.9-inch 


as torn in her side The 
Speed: 28.5 knots (contract; was torn in her side A nit 


deck, 1.5-inch bulkheads were str: 


(Continued on page 558 
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The Architecture of the Atom 


Some of the Details of the Langmuir Postulates as to the Atoms 


| ene DALTON, the famous Eng 
° ! Cit 


t, was the tir ‘ ike 


es ited phenome \ 





By Oscar R. Foster 

















Here we have the nucleus at the cen- 
ter as before but with two positive 
charges; also there are two electrons, 
one in each hemisphere. We must 
remember that this sphere and its 
equatorial plane are merely mathe- 
matical and are used to locate the 
relutive positions of the nucleus and 
the electrons, in the same way that 
the positions of celestial objects are 
































have led to the belief that the \ : a located with reference to the celes- 
' ( le: it consid ' A | ; tial sphere and its equatorial plane. 
plex in structure, consist : i Fig. 3 shows the structure of the 
‘ i f over ninety } . ! lithium atom and Fig. 4 the neon 
pial = 7 - atom. After we have assigned one 
M terest he heen aroused Fig. 1: The hydrogen atom, with one Fig. 2: The helium atom, with Fig. 3 The lithium atom, with electron to each hemisphere we 
fi by a hypoth- positive charge on the nucleus and one two positivechargesand two elec- three positive charges and the place the third, fourth, etc. elec- 
ily called “The positively charged electron trons to balance off with these necessary three electrons trons in a second outer sphere which 
Rh m Theos Briefly stated this The three simplest atoms as Dr. Langmuir sees them, each having a group of electrons is concentric with the first one. To 
thie ssumes that the atom is com- corresponding to its atomic number each electron is allotted a portion of 
passe I red particles called electrons; list all the elements in order of their atomic numbers, space which is indicated by the two vertical planes at 
t electrons are situated in definite concentric in the table of which the first few entries are printed 90° to each other. 
eres (01 nes) around a central mass of matter. with the accompanying editorial note. We may now notice that the number of electrons 
Phe electrical charges upon the enveloping electrons are We are now ready to picture to ourselves the struc- drawn in the diagrams corresponds to the “atomic 
‘ é jose upon the central mass are posi- ture of the atom according to Dr. Langmuir’s hy~ numbers.” This is our starting point; now we shall 
le | uber to the negative charges. The pothesis Referring to the brief statement of the state the Langmuir theory very briefly as follows: 
entire atom therefore electrically neutral electron theory, we may draw the hydrogen atom as (a) The atom of each element is composed of a 
We wiy roughly visualize an atom as an ultra- shown in Fig. 1. Situated at the center of an imag- nucleus and electrons (the hydrogen atom is an ex- 
rescopic solar stem in which the planets are sta- inary sphere is a mass of matter with a positive charge ception to the extent that it has only one electron). 
electrons do not revolve around of electricity (+). We shall divide our sphere into The number of electrons is in every case given by the 
central iss of matter, they are atomic number. 
not rigidly stationary but may move, (b) The nucleus is surrounded by 
P . : restricted space. electrons which are arranged about 
ine o the lat t of hes theories ; j mce rie : ric: s :, 
. nt’ Sire —. hn “fj "Scaen F we arrange a group of men in the order suggested by their height, the shortest first AP ag Prenat li ay ae 
 cattaieeii: Win aietiimentins teelasanttn and the tallest last, the position of each is determined. We are inlerested, pri- electrical charse. 
the “Langmuir Postulates.” This marily, in the height of each member of the group, in feet and inches; we might (c) The nucleus contains as many 
rema le the explains some also say that John Doe was Number 7 and Richard Roe Number 18 in line. But if positive electrical charges as there 
puzzling chemical and physical we did this, we would not suppose that the numbers 7 and 18 had any special con- are electrons. 
knowl th elements and com- nection with the men who occupied these places. We are to remember that the fig- 
pou The Langmuir Postulates When we arrange the chemical elements in order of weight, and attach serial ures are diagramatic and are not in- 
CON WHR Ge erasers of anmnews numbers to them, however, we are surprised to find that instead of being incidents and Sens fo sew Che aeknes Sangeet 
1S WES GS 6S SEND, ES Se SRETSSNSS accidents, these numbers take on a fundamental importance. The atomic table, thus the eactoons of the nuctus; thee 
value to‘the physicist as well as shape is unknown. Also, for the 
» enenie Dr. Langmuir has al- sel forth, runs as follows: purpose of clearness, we shall omit 
spoken to the readers of the H He Li Be BC NO F Ne Na Mg Al Si P S CIA K et. some of the minor phases of the 
Nriric AmeRIcCAN about his pos- $2 3 45678 9 1 It 12 13 14 15 16 17 18 19 theory, especially when discussing 
Cates, SUS thee : — be poco Starting with this table, Dr. Langmuir has made some extraordinary deductions as pon potent ote va =— wee 
0 . say © Ge eee oe lo the basis of matter. In this and a following article, Mr. Foster tries to tell what evo i. un poscerescen ol ae ii 
In the present paper I shall state these are in such a way that everybody may understand what it is all about.—THE ments may be understood by careful 
in a simple manner the electron Eprror. consideration of the structure of 
theory ar t application to ele- atoms. Referring to Fig. 2 we no- 
ments: in the ext paper will be tice it is not only electrically bal- 
viven its application to compounds. anced but is also symmetrically ar- 
The ideas conveyed are those advanced by Dr. hemispheres by the plane A—B; in one of these hem- ranged; each electron occupying its proper space with- 
Langmuir ispheres is another mass of matter with an equal nega- out trespassing upon the territory of its neighbor, and 
In 1869 Dimitri Ivanovitch Mendeléeff, a Russian tive charge (—). It may move about but confines its the nucleus situated between them. With the excep- 


chemist, published his remarkable generalization which 
is known as “The Periodic Law.” When studying the 
chemical elements he arranged them in the order of 


heir ascending atomie weights Beginning with hy- 
elements have been numbered consecutive- 


activities to one hemisphere; we are coticerned only 
with its average position. The question of just what 
“matter” is we need not discuss in this connection. 
The positively charged mass of matter at the center 
is called “the nucleus”; the negatively charged par- 
ticle is called “an electron.” 
Fig. 2 shows us diagrammatically the helium atom. 


tion of hydrogen every element has a similar arrange- 
cent; that is, its nucleus is surrounded in the first 
shell by two and only two electrons, the other elec- 
trons going into the outer shells. 

Considering Fig. 4 we notice that the innermost ar- 
rangement of the neon atom is similar to that of 





these flcures are called “atomic numbers” and are 
prime importance in the theory. We may in fact 
' = 
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(Continued on page 559) 
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Fig. 4 Ch ore complicated neon Fig. 5 

a with ten pos ve charges 

and ten electrons attendant electrons 


Diagrame indicating the role played by the “octet” in chemical phenomena. 


The neon atom stripped o7 reference 
lines and of nucleus with its two 


Fig. 6: The fluorine atom, similarly strip- 
ped, shows one blank corner in its 
fundamental octet 


when it is not, action completing it tends to occur 


Fig. 7: Two fluorine atoms combined in a molecule, completing the 
broken octet of both atoms. 


Octets are usually completed in this 
way by the process of molecule formation 


When the octet surrounding the nucleus is complete there is comparative stability; 

















| 
| 

















May 15, 1920 


SCIENTIFIC AMERICAN 




















Front, side and rear views of the longitudinal airplane which has been recently flown in a series of test flights in Colorado 


The Longitudinal Airplane—Is It Practical? 


AS the name implies, the wings of the longitudinal 
4 airplane lie longitudinally, that is, parallel with 
the fuselage rather than at right angles to it as in 
the usual bird-shaped design which is now in universal 
use. The new machine, developed by Oscar H. Wise 
nant of Colorado Springs, Colo., is indeed a novelty. It 
is propelled by twin tractor propellers, one placed at 
the front end of each plane, and the two are driven 
by a single motor through a shaft drive. The propel- 
lers revolve inwardly, thus doing away with the torque 
effect. The cambered surface of the planes, it is 
claimed, retains the washout, which starts a little back 
of the leading edge and is gradually confined along the 
length of the plane, creating a lift which continues 
some distance back of the center of gravity. 

In this way, the inventor argues, the greater lift is 
created on the under side of the plane rather than 
on the upper side as in the usual crosswise machines. 
In the wind-tunnel tests with a model weighing 16% 
ounces, having two panels each eight by thirty inches, 
the cambered surface not exceeding seven-eighths of 
an inch in depth where the greatest lift was created 
about one-third the entire length of the entire panel 
from the front end—the lift proved to be six to one in 
a thirty-mile pressure. The lift gradually 
rearward to two-thirds of the length of the plane, 
where it vanishes on account of the flattening out of 
the under surface. The aviator will readily see that 
this construction enables the machine to climb without 
perceptably altering its lift. 

The longitudinal placing of the planes, it will be 
seen, tends to reduce head resistance by eliminating 
struts, wiring and interference with the propeller wash, 
thus procuring increased speed, according to the in 
ventor. The center of gravity longitudinally is well 
forward, a trifle in front of the center of lift, prac 
tically the same as in the dirigible. This machine has 
recently proved its automatic stability in actual flight, 
showing it incapable of going into a side slip. With a 
gliding angle of 1 to 28, according to the inventor, the 
machine is practically assured a safe landing. 

An elevator is attached to the extreme rear end of 
each plane, and by means of these elevators lateral and 
longitudinal balance is maintained. They are con- 
trolled by a joystick, the movement of the stick being 
forward and backward for longitudinal control and 
from side to side for lateral control. This sidewise 
motion causes the elevators to work alternately up and 
down—that is, in tipping to the left the stick is pressed 
to the right, making the left elevator go up and the 
right down. This is, of course, practically the same as 
the action of the ailerons, in the usual type of ma- 
chine. Straightaway steering is practically the same 
as in the crosswise plane, being controlled by a rudder- 
bar operating the two rudders fixed centrally at the 
rear end of the planes and working in conjunction. 

Attached to the lower part of the body under the 
front end of the main planes, a little ahead of the 
center of gravity and in the line of force are two small 
wings having a slight dihedral angle. These are 
equipped with ailerons operated by a separate joy- 
stick fixed to the right-hand side of the pilot’s seat. 
By a forward or backward movement of the stick the 
pilot is able to lower or raise the ailerons either to- 
gether or alternately, which gives a lateral control, but 
not in conjunction with the rear elevators. In this 
way the machine is provided with two distinct con- 
trols. By lowering the ailerons, these small wings are 
made to add head resistance, enabling them to act as a 


decreases 


brake in case of forced landing. 

Like all inventors endeavoring to revolutionize the 
standardized practice of any given art, Wisenant has 
had a long, long climb to attain his present realization 
of a full-sized machine. During the war the War 
Department took supervision of his work and forbade 
any publicity. The work went on, greatly aided by the 
Federal aviation authorities. 

In tests with a 9-horse-power motor, the longitudi- 
nal airplane here depicted has flown at low levels and 

















This gasoline locomotive takes the place of the 
horses that were formerly used to haul"the 
diminutive car shown 




















Oil for oil-burning boilers is pre-heated in this device, 
here shown taken down 

















Copyright, hadel & herbert 


A factory was supplied with light and power by this 
touring car during the coal shortage 


taxied over rough terrain at 50 miles an hour. In a 
forced landing it iit on its feet “as surely as a cat,’ 
according to reports. A 3004horse-power Hispano 
Suiza motor is to be installed in this piane in the near 
future, and the new performances are almost certain 
to be of considerable interest. However, it is difficult 
at present to make definite promises of what the long 

tudinal airplane may do, and whether this type may in 
time come to be something more than a freak among 
aircraft. 


Holland’s Tramear Tracters 


N the little city of Apeldoorn, Holland, the 
bile has been put to a new use, as shown in the 
illustration, Two automobile 
plants, each in its own hood, as shown, are mounted on 
a small four-wheeled truck and drive the 
through a simple chain transmission, thus making a 
In this manner the former horses 
ure replaced, and the gasoline locomotive hauls one or 
two tramcars through the city streets with a consider- 
wble gain in economy and satisfactory 


“utomo 
accompanying poweil 


wheels 


gasoline locomotive. 


operation, 


An Oil Heater for Oil-Fired Boilers 


N most systems of oil burning, it is found necessary 
to preheat the oil before it goes to the burners, ir 
order to insure the proper vaporization and, 
good combustion of the fuel. In this connection there 


therefore, 


has been recently developed the fuel-oil heater sh« 

in the accompanying illustration, which is designed for 
the preheating of oil before it is supplied te the burn- 
ers under power-plant boilers, 

This fuel-oil heater is constructed of cast-iron shell 
suitable for a working steam-pressure of 250 pounds 
inch, and the 
which the oil passes consists of helical piping of seam 
less drawn-steel tubing, attached to tl 
folds by metal-to-metal joints free from brazing. High 
pressure steam in the shell is used as the heating 


per square heating surface through 


1?” outside 


medium. It is necessary to use high pressure steam 


because a high final temperature of oil is required. 
The condensation from this high pressure steam is re 
turned to the boilers and it is imperative that there 
shall be no contamination of this condensation hy oil 
leakage. 

The present 
contamination of this condensation through oi] leaks 
All oil joints are outside of the shell and there is, 


fuel-oil heater is designed to prevent 


accordingly, no possibility of leakage of oil into the 
steam space through faulty joints. The efficiency of 
this unit is claimed to be extremely high, inasmuch as 
the helical coil construction insures the constant agita 
tion of the oil passing through the heating surface and 
thus the maximum rate of heat transfer from the 
steam to the oil is certain to be attained under all 
conditions of operation. 


An Automobile That Ran a Factory 


NOME time ago there appeared in these 
> account of how motor trucks had been 
the machinery in several 
shortage. It seems that motor trucks, which are o! 


columns an 
running 


factories during the coal 


viously 
kind, have not been alone in this matter of improvised 


powerful and quite adapted to work of tha 


power plants. Our attention is called to a plant in 
Chicago, engaged in making reducing valves for the 
Government, which operated on the power of a star 
ard touring car for twelve consecutive days withor 
letup, except when the day and night shifts changed off 

When the coal shortage threatend to tile uy 
plant, the president decided to press s touring « 
into service. It was rigged up in the factory 
shown in the accompanying illustration with ! 
placed around the rear wheels and to a line shaft 
order to drive a 220-volt generator. This generator 
supplied current for lighting and also power for 1 
ning the various milling, grinding, drilling and 


matic machinery of numerous character throug 
the factory 
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The Service of the Chemist 


A Department Devoted to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical Engineer 





Names of Dyes 


(eERRITT MATTHEWS in the Color Trade 

J eresting 

stufts 

prenpruras really 

organic chemist, it 

e | nan and is usual 

rie itl ie 

; ‘ e usually had refer 

‘ e or to the use of 

I e period the numes 

e employed, such as Victoria 

‘ ‘ le to indicate the 

e iple, methyl violet, 

( | ecrooldves and of 

f s were introduced, and 

r own lines manufacturers 

ferent names to the same 

‘ here seven numes, 

é t imufacturer, were applied to 

the next step was the adoption of 

‘ ‘ ‘ ferent lines of a firm's product 

followed by new concerns entering 

I Erie, | mine, amanil, duranthrene, 
re i iliodon, are new to commerce 

ne 1 following the names of dye 

ly private marks for the use of the 

dentifying the color in question \ 

ed to ’ ea concentrated dye, W usually 

é ol for wool, La light fast type, and 8 

inliy soluble Che names are still further 

ited by th ise of mixed dyes. The article is 

il 1 extet table of group names in- 

the clas f dye and the manufacturer 


Composition of the Body 


STUFFS” is responsible for a statement with 
erence t } enstituents of the human body 
i unique tanner Pauking «a man weighing 
nd in normal health, we find that he will 

ft ounces of phosphorus, which is enough to 
Wein nough fat to make a 15-pound 
} 2! pon eurbon would make 180 

ead pencits or carbons for a number of are 
There j enoug!l ron to produce a spike large 
held his weight, and there is approximately 
feet of ga xygen, hydrogen and nitrogen, 
vould be worth nearly $4.50 for illuminating 
if you were te distill this man, the result 

‘ i half cullons of water The body 

es of lime, 20 spoonfuls of salt, 

erable quantities of starch, chloride of po- 
une i iphur, and hydrochloride acid. 

mn astonishing fact that a thousand eggs with 
ells have the material essential to the making 


pound man, in all detail from cerebral tissue 


A New Alloy 


N ' WS comes that an Italian engineer has succeeded 
l n finding ew combination of zine and copper 


stronger than steel and less corrosive than 
The most important characteristics of the 
hich has been named “Biak-metal,” are 
est known breaking point, the highest limit of 
perfect homogeneity and higher resistance 
beating and chemical action It has been 
{ in be suceessfully cast, machined, rolled, 
draw and stamped It is expected that it 
n acceptable substitute for steel, brass, and 

in many instances, 

Synthesis 

RENCE is frequently made to a laboratory 
ented by every growing plant which is able 
‘ ‘ ellulose chlorophyll, and other sub 
rom ‘ emicals in the soil, moisture, car 
ind sunlight Not only is the plant able 
rm thi ork, but in doing so it develops phys 
ey that is surprising in its extent Professor 


 Mussachusetts Agricultural College has 


ited this by harnessing a growing squash, 
© bound about by iron that it could only 
ushing up d against the long arm of the 
the other end of which weights were suspend- 


record shows that on August 21 the squash 
equal to lifting 60 pounds. 





This increased to 1,400 pounds by September 15, 3,120 
pounds by October 1S, and 5,000 pounds by the last day 
of that mont! At this point the experiment had to 
Iv continued, since the iron bands began to cut into 
the quash 

Other investigators have noted the pressure in root 


tips of large trees in the springtime when the sap 
begins to flow and must be pushed upwara in columns 
of great height Some of these tender root tips have 
een shown to develop au pressure of 80 pounds per 
square inch and indeed the physical energy in the sap 
of the plant has been estimated at fourteen times that 


f blood in a human being 


Lactic Acid 
HE United States Tariff Commission has just pub- 
lished another of its chapters on acids and chemi 
cals, giving information primarily collected for the use 
The technical grades 
of lactic acid are used chiefly in tanning and dyeing. 


of Congress in tariff legislation 


In the tanning process the chemicals used to remove 
the hair from the hide are ordinarily removed from it 
by souking in what the trade terms a bran drench pre 
pared by the fermentation of bran and water. This 
fermentation results in a mixture of lactic, acetic and 
butyric acids. Commercial lactic acid is very much 
more convenient for this use which together with so 
dium or potassium lactate accounts for more than half 
the lactic acid production. The acid is aiso used as a 
substitute for acetic in dyeing and printing operations 

Edible lactic acid may soon become a rival of citric 
acid for beverage purposes. It is also useful in the 
baking industry, especially in breads involving certain 
wheat substitutes. It also has a certain use in 
medicine, 

Lactic acid is prepared by the fermentation of glu 
cose prepared from corn starch or molasses. But the 
demand for these materials to be used as food has 
Spoiled corn and 
potiitoes are often used, as is waste vegetable ivory 
from button manufacture converted by acid treatment 
into fermentable carbo-hydrate. In 1917 the lactic 
acid produced in this country exceeded 1,900,000 
pounds. 


made cheaper materials necessary. 


A New Anesthetic 

HIGHLY refined ether, modified by the addition 
4 of certain gases, has been found superior as an 
anesthetic It eliminates pain without loss of con- 
sciousness and reduces to a minimum the nausea that 
generally follows the use of ether. The ability to pro- 
duce insensibility to pain without loss of consciousness 
opens up an entirely new field, including many opera- 
tions which are now performed without any attempt 
to eliminate pain, Certain types of dental operations 
and obstetrical cases illustrate the point as well as the 
changing of packing and dressigg of severe wounds. 


Colloidal Coal 


N efficient and economical substitute for both coal 
and oil as a steamship fuel seems to have been de- 
the application of colloidal chemistry, a 
branch of the science which is attracting great atten- 
tion at the present time. It has been found possible 
to suspend thirty to forty per cent of coal for months 
in fuel oil, a so-called binder being used to bring the 
coal into and keep it in a colloidal state. One operation 
consists in pulverizing the coal to a point where 35 
per cent will pass through a 200 mesh screen, One 
type of fuel results from the combination of 45 per cent 
of oil, 20 per cent of the binder, and 35 per cent of 
pulverized coal. This results in a saving of about 
one-half in fuel oi] and increases the heat values per 
barrel at the same time effecting considerable economy. 


veloped by 


New Uses for Concrete 

N hydroelectric insulations the stator frame and 

thrust bearing supports are so large in certain 
alternating current generators that manufacturing 
equipment and shipping facilities are often seriously 
taxed. Experiments have therefore been undertaken to 
determine to what extent concrete may be used for 
these purposes and it now appears practicable to build 
these members for large size horizontal shaft machines 
of concrete. This is due to advanced knowledge of 


aggregates and cement and the methods of combining 
them with suitable amounts of water to produce not 
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only uniform strength in all parts of a large size con- 
crete structure, but also to produce duplicate parts as 
The resulting product, which may 
reinforced with metal, has great 
consequently may be safely used in 
many places where metal has heretofore been consid- 
ered the only safe possibility. 


Insurance for Chemical Plants 

NV R. W. D. GRIER has recently made a study of 
4 chemical manufacturing plants from the stand 
point of insurance companies with the result that a 
number of commonly occurring defects have been 
found, among which the following may be _ noted. 
Methods of storing are often defective and piping is 
so installed that there is great risk of breaks occurring 
Where fuel oil systems are employed, 
defects are frequently found and apparatus directly 
heated has been seen provided with defective furnaces. 
Oil baths sometimes involve great risks, while nitration 
carried on without sufficient care. 
Methods of handling hazardous materials have not 
been carefully studied in each case, while defective 
ventilation where inflammable fumes occur is frequent- 
ly the cause of considerable damage. Grinding pro- 
cesses are known to involve fire risks und because of 
the corrosive nature of the atmosphere, electric insula- 
tion if often attacked, leads to fires. 

As a result of this study Chemical and Metallur- 
gical Engineering informs us that a chemical depart- 
ment has now been organized by an insurance company 
for the purpose of affording fire-protection engineer- 
ing service to the chemical industries. This is a 
unique development in insurance practice. 


Rust Proofing 

HERE is a constant demand for cheap, simple 

treatments of iron and steel which will give uni 
form coatings which are rust-proof. Sherardizing and 
galvanizing ure well known, as is also the Bower-Barff 
process which produces a surface composed mainly of 
Fe,O,. To this list may be added the recently improved 
phosphatic coatings which seem to be cheaper than the 
other processes and to give a uniformity of coating 
that is much in its favor. 

The processing solution is composed of phosphoric 
acid, iron phosphate and manganese dioxide. The 
bath must be used under controlled conditions and is 
kept in constant circulation. The articles are im- 
mersed for from one to two and a half hours at a tem- 
perature of 210-212°F. The treatment is considered 
finished when the evolution of gas ceases, whereupon 
the work is dried and dipped in a paraffine oil mixture 
and afterwards set upon pans or racks to drain, The 
materials treated are said to be resistant to rust and 
stand exposures very satisfactorily. The process is 
particularly adapted for the treatment of tools, motor 
parts, typewriter parts, and other similar pieces which 
should be rust proof and at the same time attractive 
in appearance, 


New Coal Tar Products 

NNOUNCEMENT has been made that coal tar can 

now be made to yield tartarie acid and other im- 
portant organic compounds by building up the various 
substances from maleic acid obtained from benzol. 
Heretofore the whole source of maleic acid has been 
the juices of certain plants and fruits and while it has 
been separated from these sources, the cost has been 
so high that it could not be put upon the market. 
Tartaric and citric acids have been fruit products and 
lactic acid has heretofore been made by the fermenta- 
tion of milk or from starches converted into ferment- 
able carbohydrates by an acid treatment. 

The process now announced involves passing benzol 
vapor mixed with air over a catalyzer. The resulting 
maleic acid is the base or starting point for a variety 
of treatments yielding enormous industrially impor- 
tant materials. These include new dyes, medicinals, 
and perfumes. . 


may be required. 
or may not be 
strength and 


in connections, 


is occasionally 


Carbon from Gas 

I* is reported that natural gas is being used as a 

source for carbon electrodes in localities where the 
supply of gas is too small for light, heat or power. 
The gas is cracked by passing it through pipes heated 
so as to produce soot and tar from the gas. This mix- 
ture is formed and baked at the proper temperature 
to yield an electrode with the amount of tar desired. 
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This arrow points out the way through 
the Panama Canal locks 


Animated Arrows That Point Out’ 
the Way 

HE handling of shipping through the 

Panama Canal traffic 
management of no mean degree; indeed, 
the problem is in many respects not 
unlike that of the busy thoroughfare 
with its thousands of vehicles. True, 
there are not so many ships to handle, 
but then again a ship is many times 
more difficult to handle than any ve- 
hicle. 

So it is not surprising to find a very 
complete system of traffic signals in use 
ut the Panama Cunal. One of these 
signals is shown in the accompanying 
illustration. It is in the form of a 
pivoted arrow, operated by a chain con- 
trol. At night the arrow is illuminated 
with three electric lamps. The arrow 
can be pointed in either direction, so as 
to indicate to steamship pilots which 
path to take through the locks of the 
canal. 


requires 


Is a Trolley Car Coming? 

HE powerful magnetic field of a 

trolley car’s motors spreads over a 
surprisingly large area. Indeed, the or- 
dinary compass will respond to such a 
magnetic field while the trolley car is 
still a considerable distance away—al- 
most a quarter mile away, in the case 
of the large interurban cars with four 
motors, 

Taking advantage of this simple fact, 
u young electrical experimenter has 
arranged what he terms the “trolley car 
detector,” shown in the accompanying 
illustration. A strip of good steel, with 
a hole in the center, is mounted in such 
a way as to be free to swing as a com- 
pass. One end of the strip is placed 
between two upright copper wires, and 
the connections with two dry cells and 
u buzzer are made as shown in the 
wiring diagram. 

The operation of this “detector” is as 
simple as its construction. Upon the 
approach of a trolley car, the magnet- 
ized strip, acting as a compass, is af- 
fected and therefore turns one way or 
the other; and as it leaves its normal 
position it makes contact with one of 
the upright contacts, thus completing 
the circuit and operating the buzzer. 

It is pointed out that the sensitive- 
ness of this “detector” depends entirely 
on the quality of the compass. Tkus if 
a small compass is employed, the range 
of detection is greatly increased. Then 
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again, for really good results a_ sensi- 
tive reluy should be employed, with the 
buzzer and its batteries in the local or 
secondary circuit; for it is obvious that 
the delicate contact made between strip 
and upright contact is not always posi- 
tive enough to operate the buzzer. 

One more feature of novelty in this 
case, is the “magnetic screen.” Obvi- 
ously, the compass is affected by a car 
coming in either direction. In order to 
make it respond to cars going in one 
direction only, the magnetic screen is 
brought into play. This consists sim 
ply of a piece of sheet iron, shown at 
the left of the batteries. By placing 
the screen in the path of the undesired 
magnetic waves, the apparatus is ren 
dered sensitive to waves from all other 


directions—By George Gaulois. 

















The 1,000-pound wheels are rolled over 
pavements to test their wearing qualities 


Testing Road Surfaces by Wearing 
Them Out 
He’ long will road-surfacing mate- 
rial stand up under constant wear 
from heavy motor trucks and what is 
the relative durability of varying types 
of pavements when subjected to all 
sorts of traffic? If you are a highway 
engineer, doubtless these questions can 
be answered in a general way. The 
average citizen distinguishes an _ im- 
proved highway from an unimproved 
stretch of road by the number of ruts 
encountered by actual contact. 
Haphazard information is inadequate 
when the Federal Government has 
vested within your authority the judi- 
cious expenditure of $269,000,000 in 
three years. So the U. S. Bureau of 
Public Roads wants exacting data on 
49 varying types of pavements in the 
execution of the three-year road building 
program. A special device has been 
installed at the Arlington Experimental 
Farm, U. S. Department of Agriculture, 
te determine the wearing strength of 
the different road-surfacing materials. 
The experimental road, containing the 
49 different types of pavements, is 400 
feet long. The various groupings em- 
brace concrete containing varying kinds 
of aggregate, brick of different percent- 
ages of wear, sand with Portland cement 
grout, and also bituminous filler. The 
types of construction have likewise 
been varied, including sand cushion 
monolithic and semi-monolithic. Stone 
block from scattering sections of the 
United States is being tested, laid with 
bituminous filler as well as grout filler. 
A specially designed machine, oper- 
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The trolley car detector which indicates the approach of a car or electric 
train by the magnetic waves emitted 


ated to and fro over this road of divers 
materials, reflects the relative wearing 
strength of the different types of pave 
ments. The machine is drawn by a 
cable, which in turn is operated by a 
30-horse-power stationary kerosene en- 
gine. The machine consists of five 
heavy cast-iron wheels, only four of 
which are visible in the accompanying 
illustration. Each wheel weighs 1,000 
pounds and the five are arranged to roll 
independently of one another. Their 
spacing permits the wearing of the 
pavement over a width of 12 inches. 
Once this series of experiments has 
progressed far enough to warrant con 
clusions, road builders should have 
available definite information as to the 
wearing qualities of varying types of 
pavement.—By S. R. Winters 


Painting an Orchard with Insect 
Spray 

URRENT practice in painting or 

whitewashing the interior of tun 
nels calls for a spraying machine that 
travels through the tube and deposits 
the coating of liquid as it goes. Poets 
and others with an eye for analogy of 
form often point out that forests and 
orchards give an effect of a tunnel of 
trees; so when it Lecomes necessary to 
paint such a tunnel, why not use the 
same procedure? Our photograph shows 
a spraying machine developed and now 
in use in England, which works out this 
suggestion. It travels in the open 
ground between the rows of trees, and 
shoots sprays of insecticide sideways 
and upward, which depend for their effi- 
eacy upon the very tunnel-like charac- 
ter of the lane through which the vehi- 
cle moves. The cart which we illustrate 
is a horse-drawn one, but there is of 
course no reason why it could not be 
motorized where spraying is to be un- 
dertaken on a_ sufficient scale. The 

















The last word in spraying orchards 


spraying nozzles are so constructed 
that they operate only when the vehi- 
cle is in motion.—By Ralph Howard. 


Tamping Machine to Expedite 
Filling 

he the keen search for means to get 

necessary work done without delay 
and at reasonable cost in the face of ris- 
ing wage scales and !tabor shortage, ma- 
chinery is coming more and more into 
play. Even in Europe, where common 
labor has always been notoriously cheap 
and easy to get, the pinch is felt and 
mechanical devices are coming into very 
wide use in place of the good old engine 
that burns elbow grease. The photo- 
graph reproduced herewith gives one in- 
teresting example of this sort of thing. 
It shows a machine for tamping the 
earth that is put back into excavations. 
This machine is manufactured in Lan- 
sing, Mich., and we show it at work on 
a repaving job in gay Paree, the officials 
of the French capital having recognized 

















Filling a ditch with the aid of a 
mechanical tamper 

its great utility. 

enough, consisting merely of an engine 


In design it is simple 


and a rack-and-pinion gear on which the 
tamping head descends and ascends. It 
strikes a much more forcerul blow than 
a man, and one that 
larger area; and in this way it makes 
up for any deficiency in frequency Ii 
is found that with this machine steadily 
at work tamping the dirt, the process of 
filling goes forward at a vastly accel 
erated rate. Perfect mobility of the 
machine is secured by the plank 
walk on either side of the ditch along 
which it rolls to any desired longitude, 
while the man at the far end makes the 
necessary adjustment back and forth 
across the excavation by swinging the 
entire machine around like an artillery 
piece; and finally the vertical adjust 
ment for a shallow or a deep hole is 
effected by shifting the long tamping 
bar in its rack.—By H. C. Hardy. 


covers i much 


Automatic Drainage Gates for 
the Farmer 


LT facing is all right in its place but 
when a farmer finds it all over a 


field that he wants to plow up for an 
early planting he feels a bit like saying 
things. But he will not be bothered 
that way if he installs one of the pew 
automatic drainage gates made by a 
California manufacturer. 

A drainage pipe open at both ends 
is of service only as long as the water 
level at the intake end is higher than 
at the outlet end. But as soon as the 
water on the outlet end of the pipe 
finds a higher level there is going to be 
trouble and the area which is being 
drained will get another bath. With 
this new automatic gate installed on 
the outlet end of a drainage pipe such a 
condition is eliminated Water will 
flow through such an installation only 
one way and that is the right wy As 
soon as the water in the ditch receiving 
the drainage from the flooded area tries 
to back up through the pipe the gates 
close and close tight. Yet the slightest 
pressure from the inside of the pipe will 
cause the gate to open. A difference ip 
head of a few hundredths of an inch 
will automatically open or close the 
gate. The gate seats are machined and 
ground so that there will be a perfect 


fit—By Allen P. Child. 

















Automatic drainage gates closed to keep 
water from backing up in drained area 
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rruck equipment for hauling cable 
out of its conduit 


The Cable Truck 
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Industrial tractor with trailer in an automobile factory 


giant excavating shovel that is so use 
ful in removing earth has its own self- 
contained steam power plant and can be 
moved from point to point under its own 
power. The dump body equipped motor 
trucks used for carrying away the ex 

















Truck engine co-operating with electric current and steam plant to hustle along 
a big contracting job’ 


The Contractor’s Power Needs’ 

NHE modern building contractor plays 
‘I no favorites in his use of power 
when it comes to getting his work done 
economically and with the proper de 
The accompanying pho 
tograph is an exceptionally interesting 


gree of speed 


me as it shows contracting equipment 
utilizing three radically different forms 
of power. The centrifugal pump in the 


foreground is driven by an_ electric 


motor belted to it and taking its energiz 
ing current from a central station. The 














Motorized equipment for testing mine-scales 








cavated earth are of five-ton capacity 
and are propelled with internal combus 
tion engine power. This exemplifies, to 
u marked degree, the dependence placed 
on mechanical power by various indus- 
tries for doing big work in a big way. 
The motor truck is one of the best and 
most useful pieces of mechanism in the 
contractor’s equipment and is almost ex 
clusively used at the present time by 
modern contractors for all transporta- 
tion work. 


Increasing U :e of Industrial Tractors 
_o modern manufacturing plant of 


any pretensions is so organized 
that goods in process must go through a 
number of departments before they are 
finished because certain specialized ma 
chinery is grouped in each department 
that is capable of performing only cer- 
tain operations. The transportation of 
parts in process was formerly accom 
plished by small trucks hauled by boys 
or men and a large number was needed 
to keep things moving because of their 
relatively low capacity which was lim 
ited by the pushing or pulling ability of 
a human being. Such hauling could not 
fail to be expensive in more ways than 
one It was not only very costly, due to 
the number of men required, but at 
times the productiveness of entire de- 


partments would be curtailed by slow 
delivery of work. 

The industrial tractor shown is in 
service in a large automobile plant and 
it wili be apparent that it can haul a 
large amount of material on one trip be- 
cause its load-carrying body-capacity 
may be augmented by one or more 
loaded trailers. As the power is fur- 
nished by a gasoline engine there is no 
lost time due to charging storage bat- 
teries and the outfit can be kept on the 
job as long as necessary. Heavy ma- 
terials may be moved economically from 
department to department, and as the 
engine is powerful and the tractor and 
trailers are equipped with rubber tires, 
goods may be moved in the yards as 
well as in buildings. 


Tractor Power-Plant Placing 

T is interesting to note in the newer 

forms of light tractors and motor 
cultivators how tractor engineers are 
following automobile practice as relates 
to power-plant design and location and 
ulso in the methods of speed changing 
and final drive. The location of the 
compact four-cylinder power plant at 
the front end of the chassis behind a 
substantial radiator is clearly shown in 
the accompanying photograph of the 
front end of a late-model motor culti- 
vator. The location of the carburetion 
und ignition units is the same as in a 
motor car and the engine is a medium- 
speed type based on automobile rather 
than traction-engine practice. Attention 
is directed to the electrical generator 
located under the carburetor which fur- 
nishes current for ignition and lighting 
and also for keeping charged the storage 
battery that furnishes current for the 
electric starting motor which can just 
be seen through the wheel spokes. 

















Present practice in locating the power 
plant of the tractor 
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of White Truck Fleets 


In Actual Service 








DAY 





HE White Annual Roll Call has become of their durability, dependability and economy 
an institution in the motor truck industry. _ in all lines of business. 


Year after year, actual figures show the growth 


These owners know truck value. They 


of White fleets among owners operating ten or _ increase their White equipment steadily because 
more White Trucks. 
No more impressive evidence could be given — the least money. 


There are 3,691 White Fleets, comprising 40,919 trucks, 


White Trucks steadily do the most work for 


exclusive of single truck installations. 





Abbotts Alderney Dairies, Inc. 
Abraham & Straus 

Acme Cash Stores 

J. N. Adam & Company 

City of Akron, Ohio 

Akron Pure Milk Company 
Akron Storage & Cont’n’¢ Co. 
Alabama Coca Cola Bottling Co. 
Alexander & Walling 

B. Altman & Company 
Aluminum Co. of Am. Interests 
Amer. Agricultural Chem. Co. 
American Amb. Field Service 
American Can Company 
American Petroleum Company 
American Railway Express 
American Red Cross Society 


American Steel & Wire Company 


American Stores Company 
Am. War Relief Clearing House 
Ammen Transportation Co. 
Anchor Cartage Company 
Anheuser-Busch Brewing Ass’n 
Arlington Mills 

Armour & Company 
Associated Bell Telephone Cos. 
*Associated Dry Goods Corp. 
City of Atlanta 


To- 
1910 1911 1912 1913 1914 1915 1916 1917 1918 day 


eococooocoooooooooosooosooooooecososo 


oCcreRPeCoocorooooeoooosooeoeososoeso 


owcSemconcnmowomomoneoococonce 


_ 
=pOoonoveucroroewSrDOoonwHOeHom 


= wo 
ono 


nw 


N 
=—SoenoruUcweoDorwHWOooweOeon 


_— 


6 7 8 8 14 Atlanta Baggage & Cab Co. 0 0 0 0 0 0 0 6 
0 0 10 10 17 Atlanta Chero-Cola Bottling Co. 0 0 06 0 0 0 0 6 
3 3 4 5 10 Atlantic Ice & CoalCorporation 0 0 © 15 15 15 20 2 
8 8 8 10 17 Atlantic Refining Company 1 4 9 31 67 86 184 275 
1 4 6 8,4 i Atlas Powder Company ‘ée & 3 we ees 
6 6 6 6* 13 Auto Livery Company 0 0 0 0 0 © 1% 15 
0 2 5 5 10 The Bailey Company 0 1 3 6 S £2 8 - & 
0 0 1 1 12 Oliver H. Bair Company 0 0 °@ 0 5 6 6 & 
0 2 3 5 10 City of Baitimore 0 3 4 7 4 4 DBD 3 
67 9 92 9% 93 Baltimore Transit Company 0 0 0 0 0 1 1 26 
2 2 146 2 25 Barker Bros., Inc. 60 0 0 0 0 0 0 0 
1 5 8 9 17 The Barrett Company 0 0 0 0 0 0 ii 17 
0 1 2 22 22 Bellevue & Allied Hospitals 0 0 0 1 3 9 1 19 
8 33 56 66 70 Bernheimer Bros. 0 0 2 3 3 3 3 3 
0 0 12 2% 26 Best & Company 0 0 0 0 0 0 0 0 
27 88 98 111 121 Sam’l Bingham’s Sons Mfg.Co. 0 0 2 3 4 4 6 10 
0 0 86 122 123 William Bingham Company . £ © 0 0 S & @ 
6 10 16 20 23 Birm’h’m Chero-Cola Bott.Co. 0 0 90 0 0 0 6 2 
144 #15 29 37 81 Black & White & Town Taxis 0 0 0 2% 40 76 151 151 
2 18 32 32 32 Blake Motor Trucking Co. o 0 90 0 0 oS 8 
9 tt nt 8 32 Block & Kuhl Company 0 0 0 0 0 i 3 5 
0 2 5 8 12 Boggs & Buhl, Inc. ‘tes es&tst a AS OS 
1 7.» 2 20 Bohlen-Huse Coal & Ice Co. 6$.666=C*S 7 7 7 7 7 
2 e 2: 2 13 Henry Bosch Company 2 8 8 7, 8B bh B® 
84 165 226 259 309 City of Boston Bab = se eh . 
84 311 447 477 517 Bradford Baking Company 0 0 80 9 ha BH DM 
29 37 «#40 «#88 = 8 127 The Brandt Company 0 0 0 0 0 0 i 
>» 8 329 © 15 Brockton Transportation Co. 0 0 0 " 0 0 0 e 


*Exclusive of subsidiary or affiliated companies individually listed. 
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"Exclusive of subsidiary or affiliated companies individually listed. 


To- To- 

1910 {911 1912 1913 1914 1915 1916 1917 1918 day 1910 1911 1912 1913 1914 1915 1916 1917 1918 day 

Brooklyn Alcatraz Asphalt Co. 0 0 0 2 9 , hm DB 11 Georgia Fruit Exchange 0 0 0 0 0 0 e022 37 33 
Brooklyn Daily Eagle 0 0 90 0 0 0 0 6 9 il Georgia Railway & Power Co. Se © & 3 7 7 18 22 2 24 
Bry-Block Mercantile Co. 0 0 90 0 0 0 0 0 10 10 Gimbel Bros., Inc.,(Milwaukee) 0 0 0 2 3 4 6 7 7 13 
M. Burkhardt Brewing Co. 0 0 86 2 2 2 5 5 5 il Gimbel Brothers (New York) 0 20 26 46 59 59 62 62 71 71 
P. H. Butler Company 0 0 0 1 1 4 6 lt 12 12 Gimbel Brothers (Philadelphia) 0 0 0 0 0 0 0 0 7 13 
Cable Draper Baking Company 0 0 0 0 0 0 0 0 0 10 Glacier Park Transportation Co. 9 0 0 0 10 2 22 23 23 24 
Caddo Parish, Louisiana 0 0 0 0 0 0 0 2 13 13 Globe Grain & Milling Co. 0 o 1 2 2 2 3 3 5 16 
California Baking Company o 0 0 0 0 0 0 13 «17 21 Adolf Gobel, Inc. o 0 0 0 0 0 0 10 30 35 
Calif. Central Creameries, Inc. 0 0 0 0 0 0 0 6 6 il J. Goldsmith & SonsCompany 0 0 3 4 5 5 7 2 12 
California Packing Corp. 60 0 0 0 0 0 0 4 7 il B. F. Goodrich Company a6 938 BeWeeRetas 28 
California Truck Company 0 0 0 0 0 2 3 3 4 17 Goodyear Tire & Rubber Co. 0 0 90 0 0 0 3 10 15 22 
JI. Calvert's Sons 0 0 0 0 0 0 0 0 0 ll Gray Construction Company 0 0 90 0 0 1 3 10 12 12 
Canfield Oil Company o 0 0 0 0 0 0 0 0 10 Great Northern PaperCompany 0 0 0 1 1 11 13 #18 «#18 19 
Canton Storage & TransferCo. 0 0 0 0 0 0 1 7 9 11 Greenfield El. Light & PowerCo. 0 3 6 9 10 it 13 13 14 14 
Carolina Public Service Co. o 0 0 0 0 0 0 7; il Greenville Coca Cola Bott.Co. 0 0 0 0 0 0 2 6 6 10 
Carstens Packing Company . @ @ 0 0 0 0 0 0 10 Gulf Refining Company 0 1t 9 29 81 172 463 563 663 755 
Carter Oil Company o 0 06 1 1 1 1 1 4 10 Halle Brothers Company 0 0 90 0 0 0 12 #13 «13 15 
W. A. Chambers Company o 60 0 0 i) 0 0 2 5 12 A. Hamburger & Sons, Inc. o 0 0 0 oOo oO o 0 0 25 
Chapin-Sacks Corporation 60 0 0 0 0 0 0 10 «21 28 James A. Hamilton . @ F 2 3 as 5 6 8 10 
Chattanooga Chero-Cola Bot.Co.0 0 0 0 0 0 0 1 2 12 The Hardware & Supply Co. o 0 0 0 1 2 3 4 5 10 
*Chero-Cola Bottling Companies60 0 0 0 4 6 30 62 % # £«179 Fred Harvey 0 0 0 9 0 0 0 0 0 15 
The Chero-Cola Company 0 0 0 0 0 0 0 0 1 32 Haverty Furniture Company 0 0 0 0 2 6 7 12 #18 18 
City of Chicago 0 Oo 0 1 4 10 27 38 47 47 Hawaii County, T. H. ®@ @ 2 9 9 9 10 It 16 17 
Chicago Fire Insurance Board et &t Baek Be Rm Ue 13 H. J. Heinz Company 0 0 90 0 0 0 16 #19 2% 35 
Cincinnati Coca Cola Bott.Co. 0 0 0 9 0 0 0 1 1 16 The Higbee Company 2 4 § 6 10 10 10 12 122 16 
Cincinnati Motor Terminals Co. 0 0 0 0 0 0 0 2 2 16 Hechschild, Kohn & Co. S ££ 5 6 8 10 S 15 
City Ice Delivery Company o 1 1 3 3 3 5 8 8 11 Joseph Horne Company 5 12 15 2 33 39 42 42 42 41 
Clark's Bus Line 60 oO 0 0 0 0 0 11 12 12 J. L. Hudson Company 0 0 0 0 0 10 17 #2 20 31 
Clearing House Parcel Del. Co. 0 0 0 0 0 3 10 10 14 15 Hudson's Bay Company © 4 8 9 9 9 9 10 10 17 
~ City of Cleveland 92764 15 19 23 32 % 43 Huebner Toledo BreweriesCo. 0 0 0 0 0 1 6 8 11 16 
Cleveland-Akron Bag Company 6 7 9% 14 #15 19 21 39 45 54 E. V. Hull 0 0 0 0 0 0 2 4 il ll 
Cleveland-Akron Bus Line Co. o 0 0 0 0 0 0 0 0 10 Humble Oil & Refining Co. 0 0 0 0 0 0 0 0 13 52 
Cieveland Build. Sup. & BrickCo.0 1 1 3 4 7 10 14 19 51 Huntsville Coca Cola Bott.Co. 0 0 0 0 0 0 0 0 0 ll 
Cleveland Coca Cola Bott. Co. o 0 0 0 0 0 0 0 0 21 Illinois Pub. & Printing Co. 0 0 0 0 0 0 0 0 0 14 
Cleveland Electric lum. Co. o 6 Oo 0 0 6 17 23 23 40 Imperial Oil Company, Ltd. 0 1 1 1 1 1 12 42 43 58 
The Cleveland Press 0 6 0 0 0 0 0 0 0 10 Indep’n’t Brewing Co. of Pgh. 5 & 2 5 5S ll @wBw te @ 46 
Cleveland Provision Company * § 3 3 7 7; & HR 29 Independent Torpedo Co. 0 0 90 0 0 0 0 1 4 16 
Cleveland Transfer Company 0 0 0 0 0 0 1 19 19 20 City of Indianapolis 0 0 0 1 1 2 2 2 6 12 
Cleveland & Sandusky Brew.Co. 0 0 1 1 2 3 10 15 17 24 J. S. Ivins’ Son, Inc. 0 0 3 3 4 5 7 7 7 10 
*Coca Cola Bottling Companies 0 3 6 IL 24 34 «67 #108 164 204 Johnson Oil Refining Co. 0 0 0 0 0 0 1 1 1 ll 
The Coca Cola Company o 0 0 0 0 0 0 5 5 15 Jones Store Company 0 2 2 5 6 10 14 17 17 19 
The Coca Cola Co. (Canada) o 0 0 0 0 0 0 1 2 13 Kaufmann Dept. Store, Inc. 0 0 10 16 24 44 80 80 66 59 
R. H. Comey Company o 0 0 0 0 1 4 9 9 12 Kaufmann & Baer Company 0 0 0 1 40 45 51 59 60 60 
Commercial Transfer Co. Ss 8 8 0 0 0 2 5 7 10 Kennicott-Patterson Transf.Co. 0 0 0 0 0 0 0 1 3 10 
Con. Gas, El. Light & PowerCo. 2 3 = 6 8 I 12 12 12 «12 11 Cc. D. Kenny Company 0 0 0 0 0 0 12 41 45 56 
Consolidated Rendering Co. 0 0 0 0 0 0 4 7 #17 17 Kingan & Company 0 0 90 0 0 0 4 6 6 13 
Continenta! Oii Company S = -@ 2 3 4 19 2 3 38 The Kirk Company 0 0 90 0 0 0 0 7 7 10 
Crew Levick Company 0 0 0 0 0 0 2 4 5 25 Theodor Kundtz Company a a7 § °° BHR Hh 17 
Crystal Park Lumber Co. 0 0 0 0 0 1 3 6 6 12 LaSalle & Koch Company 0 0 0 0 3 3 4 4 4 10 
Cuban Government 0 0 0 0 0 0 0 0 10 10 J. William Lee & Son 0 0 90 0 0 ' & 2 13 
Cudahy Packing Company > @ @ 6 8 10 21 24 27 42 Fred T. Ley & Company 0 0 90 0 1 1 4 10 13 13 
Culbertson Bros. Company 0 0 0 0 0 0 1 8 12 11 Leyte Land Transportation Co. 0 0 3 6 10 12 14 14 «14 14 
Dannemiller Grocery Co. 60 0 0 0 0 3 6 12 12 12 Liberty Baking Company 0 0 90 0 0 0 0 4 15 15 
Dominion of Canada 0 0 0 0 43 43 #43 «+43 = «43 43 Lime-Cola Bottling Co.of S.C. 0 0 0 0 0 0 3 3 3 46 
E.1. DuPont de Nemours Pdr.Co.0 0 0 0 0 0 1 16 2 20 Lit Brothers, Inc. 0 08 0 0 0 © 127 & 277 28 
East Ohio Gas Company 0 0 0 1 3 5 5 10 Ii! ll Loose-Wiles Biscuit Company o 0 0 0 0 2 2 2 tt 21 
Eastern Tor,edo Company 0 0 0 1 2 7 10 #155 @ 25 Los Angeles Brewing Company 0 0 2 7 &F 8S 8S 2B FF 18 
T. Eaton Company, Ltd. 0 5 13 4 15 15 20 20 2 25 Los Angeles Creamery Co. 0 0 90 0 0 0 0 4 6 10 
Emerick Motor Bus Company 0 0 6 1 5 . & 14 16 16 Los Angeles Ice & Cold Stor.Co. 0 0 0 0 0 0 5 10 10 il 
Empire Gas & Fuel Company o 0 0 0 0 0 0 33 61 77 H. C. Lytton & Sons (The Hub) 0 6 7 7, &Fa ke BB 12 
Erie Service Company 0 6 0 0 0 0 0 0 0 11 McCreery & Company 6 6 8 8 8 11 15 15 15 19 
The Fairbanks Company °° « @ 0 0 0 0 0 0 10 G. M. McKelvey Company 0 0 1 1 6 8 18 18 18 17 
Fairmont Creamery Co. 0 0 0 0 0 0 0 0 1 13 R. H. Macy & Company 0 0 0 0 0 0 15 #15 #15 15 
Owen H. Fay Livery Company 90686 3d 3 3 3 MM w 24 Mandel Brothers ‘SR 6B Ke HR wwy 17 
Fenway Garage Company 0 060 19 19 299 29 39 39 30 37 City of Manila ® 6 3 3 3 7 3; 8 t 12 
Firestone Tire & Rubber Co. o 0 0 1 1 2 6 12 16 18 A. C. Marshall Company 0 0 90 0 0 0 °o 6 18 
Fly & Hobson Company o 0 @ 0 0 0 6 10 #10 10 State of Massachusetts 0 1 4 4 4 a. fs 2 Se il 
Foster & Kleiser, inc. 0 2 4 4 8 10 10 10 10 10 The May Company 0 0 0 4an 6po%& B® F 40 
Frank & Seder o 0 0 1 1 1 2 2 2 19 Mesaba Transportation Co. 0 0 90 0 0 26 &8 ® 23 
Harry V. Franks o 0 0 0 0 0 6 16 16 16 Metropolitan Coal Company 0 0 0 0 0 0 0 0 0 10 
Frederick & Nelson, Inc. ® 0 O 3 7 9 10 13 18 26 Michelin Tire Company - a 3 3 , GH & 14 
Freedom Oi! Works Company 0 60 0 0 0 0 0 0 16 17 Mid-Kansas Oil & Gas Co. . 2 § 0 0 0 0 0 4 11 
General Baking Company 0 0 0 1 1 1 1 10 25 43 Midwest Refining Company 0 0 0 0 0 0 0 2 6 12 
General Cigar Company 60 0 0 0 0 0 0 0 1 12 Miller Rubber Company 0 0 1 2 2 2 5 5 5 11 
General Petroleum Company 0 8 0 i 0 2 4 8 15 34 H. W. Mollenauer & Brother 0 0 0 0 0 0 0 8 10 10 
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To- To- 
1910 1911 1912 1913 1914 1915 1916 1917 1918 day 1910 1911 1912 1913 1914 1915 1916 1917 1918 day 
K. E. & A. K. Morgan e 6 @ 0 1 1 6 7 8 13 Standard Oil Co. of Kentucky SS « @ 4 5 9 38 75 121 349 
The Moxie Company 0 2 4 5 5 5 5 5 7 12 Standard Oil Co. of Louisiana . = 3 1 1 1 2 5 53 9] 
A. I. Namm & Son 0 0 0 1 1 2 4 6 7 34 Standard Oil Co. of Nebraska 0 0 0 0 a. & FF &- i8 
National Casket Company © 0 2 10 14 15 19 2 2 26 *Standard Oil Co. of New Jersey 0 0 1 1 1 1 3 30 65 65 
National Refining Company 0 0 1 1 1 1 1 1 2 25 Standard Oil Co. of New York 2 6 18 35 68 113 230 363 450 620 
City of Newark . 2s 2 3 3 3 3 4 7 11 Standard Oil Co. of Ohio Se £ §g 1 10 17 2% 36 42 78 
Province of New Brunswick o 0 0 0 0 © 2% 2% ® 19 Standard Sanitary Mfg. Co. 0 0 2 3 3 4 4 6 10 15 
State of New Jersey 60 0 0 1 1 1 1 6 16 15 Stark-Tuscarawas Brewing Co. 0 0 0 1 1 2 7; £2 12 
M. A. Newmark Company . = 0 0 0 0 8 8 10 Sterling & Welch Company 2 4 7 7 8 . 14 14. 6 
State of New York 0 0 3 3 3 5; 2? a2 F 38 Sterling Products Company 0 0 0 3 6 & cy s 9 14 
City of New York ea ae oe ee oF 13 Stern Brothers ent eme Be Hea BR RB 25 
N. Y. Bd. of Fire Underwriters 0 0 2 6 8 16 20 20 20 20 Stewart & Company > & @ 4 6 7 8 8 8 12 
New York State Railways 0 0 90 0 0 1 5 10 10 10 Stewart Taxi ServiceCompany 06 0 06 0 0 0 18 9 43 42 
Northern Ohio Trac. & Light Co.0 0 0 0 0 0 4 5 5 10 Stone & Webster Interests s & @ 1 2 2 8 15 22 34 
Northern Texas Traction Co. 0 0 0 0 0 0 0 9 9 10 Strawbridge & Clothier 0 0 0 2 4 4 9 15 I15 15 
Province of Nova Scotia 0 0 0 0 0 0 0 0 10 il Stroehmann’s Vienna Bakery 60 0 0 2 2 ; © 4 
Ohio Cities Gas Company 0 0 0 0 0 0 3 3 5 10 Sun Company 60 0 90 0 0 0 0 6 1 10 
Ohio Oil Company 0 0 0 0 0 0 0 0 16 22 *Swift & Company » © & 2 2 10 101 109 #127 164 
Omaha Taxicab Company Ss @¢ @ 0 6 . rr FF 17 Swift Canadian Company 60 60 0 1 2 2 2 6 7 il 
Onondaga County, N. Y. 9 0 0 0 1 3 § 1 16 16 Tacoma Bottling Works 0 0 6 0 0 0 0 6 10 is 
Oppenheim, Collins& Company 0 0 0 0 20 2 27 27 3% 38 Taggert Baking Company 0 60 0 0 0 0 0 a 0 10 
M. O’Neil Company . &¢ 0 1 i 3 3 3 14 The Taxi Company 0 0 0 0 2 4 13 13 14 i4 
Pacific Baking Company . © § 0 0 0 1 5 5 15 Wm. Taylor Son & Company 0 @ 0 0 0 0 2 4 4 24 
Pacific Mills ® 6@ 3 4 4 , @ 19 Telling-Belle Vernon Company 0 3 4 4 . ft s,s 42 
Page & Shaw, Inc. Ss @ Fs 4 8 8 8 10 10 11 Terminal Taxicab oo 0 0 2 36 61 61 GL 82 8&2 99 
Frank Parmelee Company 0 0 0 9 a; Sea 2 28 The Texas Compa 60 0 6 0 0 9 it i If 64 
Peninsula Rapid Transit Co. 0 0 0 0 0 7 Ss 8 #8 28 Texas Pacific Coal ‘& Oil Co. 0 0 0 0 0 0 0 0 0 25 
State of Pennsylvania 0 0 0 0 1 2 § 8% 16 Thompson & Smith 0 0 3 7 7 9 9 1 13 
Petroleum Heat & Power Co. . 2 2 0 0 0 0 0 0 11 Tide Water Oil Company 0 0 06 9 0 0 0 3 4 27 
Philadelphia ElectricCompany 0 0 0 0 0 © 3 6 18 20 Twin City Motor BusCompany 6 0 0 0 0 0 0 6 19 19 
Pierce Oil Corporation 0 0 0 0 0 1 1 1 23 69 Union Carbide & CarbonCo.Int's! 1 1 2 3 6 16 18 21 20 
Pike’s Peak Auto Highway Co. 0 0 0 0 0 12 155 15 16 16 Union Oil Co. of California 60 0 0 1 10 22 43 156 216 393 
Pilsener Brewing Company 0 0 0 1 2 3 f 7 7 11 Union Gas & Electric Co. 0 0 0 0 0 0 0 I i 19 
City of Pittsburgh 29 4 4 1 15 15 15 15 Union Transfer Company 0 0 0 0 0 0 1 th 2 12 
rg Gage & Supply Co. 0 0 0 0 0 2 4 6 9 12 Union Wholesale Lumber Co. 0 0 0 0 0 0 0 6 6 il 
Pogue Company 0 0 0 0 0 0 2 3 12 12 United Gas Improvem’tCo.Int's0 0 0 2 8 15 41 64 64 65 
bet Sebago Ice Company 0 0 0 0 2 4 5 § il il United Shoe Machinery Corp. 0 0 0 0 0 0 0 9 i 10 
Powers Mercantile Company 0 0 0 0 2 4 7 8 8 13 United States Bakery o 0 0 0 1 2 > @ te 28 
Prairie Oil & Gas Company 0 0 0 0 0 0 0 2 2 54 U. S. Trucking Corporation 0 0 0 0 0 0 0 14 Ww 51 
Public Service Electric Co. . * 0 0 3 7 8 8 15 United States Rubber Co. 0 60 0 1 2 5 5 9 14 16 
Quaker City Cab Company 0 0 0 0 0 0 %75 100 100 125 U.S. Post Office Department 0 0 0 2 27 104 132 298 445 463 
Remar Company 0 0 0 0 0 0 0 . 13 U.S. Steel Corporation Interests 0 0 1 1 2 3 § 2 17 17 
Rieck-McJunkin Dairy Co. 0 0 0 0 o 0 2 6 2 24 Updike Lumber & Coal Co. 0 0 0 0 0 0 0 3 5 12 
Riverside Taxi Service Co. 0 0 0 0 § 15 15 15 15 15 Van Dyke Taxicab Company 0 0 0 0 0 0 0 6 10 10 
Rochester Gas & Electric Corp. 0 0 0 0 0 0 0 0 3 13 E. H. Vare 0 0 0 0 0 0 0 5§ it il 
Rocky Mt. Parks Transp. Co. 0 0 2 2 3 ; a 8s SS 56 F. G. Vogt & Sons, Inc. 0 0 0 1 2 3 5 12 14 14 
L. W. Rogers Company 0 0 0 0 0 0 0 0 0 12 John Wanamaker o 0 0 0 0 46‘ Ff wf 63 
Rome Coca Cola Bottling Co. 0 0 0 0 0 0 1 1 1 10 Ward Baking Company 0 0 0 0 ®© 12 #53 7 7% 78 
The Rosenbaum Company . &£& 2 & 12 33 39 43 40 37 Webster Transportation Co. 0 0 0 0 0 0 0 9 0 14 
Thomas J. Ryan . @ © 0 0 0 : 16 Raphael Weill & Company 60 0 0 0 °F af f @ 20 
City of St. Louis 60 0 0 0 4 6 9 10 14 16 Western Electric Company eo @ 2 4 5 5 9 155 19 4 
Saks & Company . 6 ® 0 10 10 10 10 += 10 10 Western Meat Company 0 60 0 0 0 0 7; - | « 27 
Salt Lake Transportation Co. 0 0 0 0 0 0 0 4 15 15 Western Motor Transport Co. 0 0 0 0 1 1 3 6 6 22 
San Bernardino M’t’nAutoLine 0 1 3 4 6 6 9 14 15 15 Westinghouse,Church,Kerr&Co.0 0 0 0 0 0 0 6 th) 40 
City of San Francisco 0 0 0 1 1 1 1 3 10 14 J.G. White & Co.,Inc.,Interests 0 1 1 1 1 1 4 6 19 12 
San Francisco Drayage Co. 0 0 0 0 1 3 10 10 10 12 R. H. White Company 0 0 0 0 0 1 ‘nt @& 13 
Sandersville Coca Cola Bott.Co. 0 0 0 1 2 4 5 5 6 10 White Bus Line, Inc. . » ® 0 0 0 . & & 28 
Sanger Brothers 0 4 6 7 7 7 7 8 8 13 White Star Auto Line 0 0 0 0 0 3 6 9 o il 
San Joaquin Light & PowerCorp.0 0 0 0 0 0 0 2 2 14 White Taxi Company 0 0 0 0 0 0 24 Mm 25 43 
Savage-Schofield Company >. 2 4 5 5 5 6 7 10 White Taxicab Company 0 6 0 0 0 6 2 if il 1h 
Schmidt & Ziegler, Ltd. 0 0 0 0 0 0 0 10 10 10 White Transit Company, Inc. es «4 2 6 9 19 B® 3 36 
Andrew Schoch Grocery Co. 0 0 0 0 0 6 6‘ tt H 11 Wilson & Company 0 0 0 0 0 0 1 i 2 22 
Schulze Baking Company .&t Fst 2 2 eS oS 35 Wm. Winkler (Steele-Wedeles 0 0 0 0 0 0 0 i) 6 10 
Seiple & Wolf Construction Co. 0 0 0 1 2 2 10 10 10 10 Woodward & Lothrop e 8 § 3 3 4 7? #.-i® 13 
Shaffer Oil & Refining Co. 0 0 0 0 0 0 0 0 1 43 Geo. Worthington Company 60 0 1 2 2 2 i 8 10 15 
Shell Co. of California 0 0 0 0 0 0 0 1 4 10 Yellowstone Park Transp. Co. 0 0 0 0 0 0 106 112 112 135 
Franklin Simon & Company 0 0 0 3 6 10 4 14 ~«=17 18 Yosemite National Park Co. S.@ © 1 7 7 3% 27 w& 25 
Skinner Packing Company 0 0 0 0 0 0 0 0 0 11 Zettelmeyer Coal Company ~—_ F 2 2 3 4 5 10 19 
W. & J. Sloane 3456 15 56 WTA Bs B 28 Zumstein Taxicab Company 60 0 0 2 2 6 10 2 2 25 
Smith & Hicks, Inc. ee 2 Ss 0 0 0 s @ © 13 
Spear & Company e @ 3 9 13 4 15 2 2 27 56 205 526 1073 1798 2711 5270 7037 94i3 12674 
Otto Stahl, Inc. 0 0 0 0 0 0 0 0 5 13 
ae & Elec. Co. ®o 1 2 2 2 = : S 17 14 
Standar il Co. of California 1 3 4 6 3 6 6 111 =188 THe 
Standard Oil Co.ofIndiana 1 4 5 9 59 122 168 201 214 232 THE WHITE COMPANY 


Cleveland 


*Exclusive of subsidiary or affiliated companies individually listed. 








Recently Patented Inventions 


Brief Descriptions 


Pertaining to Aeronautics 


Apparel 


Pertaining to 


TEN On COMBINING COI 


f ‘ ‘ and that will provide means for 


rodard r approved type or 
Electrical Devices 


OSCILLATION GENERATOR FOR WIRI 


LESS SYSTEMS M. Bens und L. FuNKE 
“85 Westchester Ave Bronx, N. ¥ The in 

ntio a f ite general object to provide a 
high frequen polarity reversing switch in 
r ibination with a source of electro-motive force, 
lires w alternating, and a condenser whereby 
the rminals of t condenser are reversed with 
respect to the terminals of t! source of electro 
notive forces n rapid succession to produce 
ontinuous scillations of radio frequency for 


radio purposes 


Of General Interest 


DOOR STOP 1. T. Loerrue, Box 253, Gaines- 
ville, Fla An important object of this invention 
is to provide a device of the above mentioned 
character, adapted to be secured to a door, and 


having an element to engage with the floor, for 
door open at desired positions, such 
means of a 


The device is simple in 


holding the 


device being applied to the door by 


recess in the outer edge 


construction and easy to operate 
COAT RACK B. Bracer, 34 


New York N y rhe 
hat and coat rack 


HA’ 
Fifth Ave 


AND 





invention 


has particular reference to a 

comprising a bracket an arm connected and 
tending outward therefrom, the arm being 
made of rod metal and having its outer end 
provided with a pair of vertical kerfs, a mirror 
having on its back an open bottomed clip with 
a pair of parallel fauges along its back portion 
slidably fitted in the kerfs, the movement of the 


mirror and clip downward being limited 


ADJUSTABLI BRACKET HOLDER L 


CH WA RI Stevens Ave jersey City N. J 

The invention aims to provide a bracket for both 
curtain. poles and window shades \ further 
object is to provide a device of this nature which | 
hall be adjustable in a horizontal plane, so that | 
should a pole of slizhily greater length, or a shade 

of greater width be applied no necessity would | 
arise of removing the bracket, but the same might | 
simply be adjusted it longitudinal direction to} 


xccommodate the new Mixtures | 
FLY TRAP P CURRAS tox 85, Chicago 
Height i Th chief object of the invention 
is to provide a fi ap which will be effective and 
sanitary in operation, and pleasing in appearance 
Hiapsible in construction, and suited for use in 
the household, restaurant. or hospital \ further 





CTION, AND PER 


berivei Vinw rat y FOLDED 
} 


»bject © provide a device constructed of paper, 
or similar material, capable of being folded for 

ivenien« in rac and also for the purpose 
of ki he s, if so sires The device may 
be produced at small cost, paper, tin, aluminum 


or other light metal being employed 


f Recently Patented Mechanical and Electrical Devices, 
Tools, Farming Implements, Et 
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Hardware and Tools 


ADJUSTABLE CASTER Cc. W 
147 Pratt 8S Winsted 


OSTRANDER, 


Conn The invention 


has for an object to provide a construction in 


which the usual caster effect is secured and at the 





same time means for producing a variation of 
t 
4 
ecchadi 
A TRANSVERSE SECTIONAL VIEW OF THE 


INVENTION 


height of the caster 


| 


jand the 


Piercing the Catskills for Water 
(Continued from page 538) 


harmful consequences of an "unexpected 
detonation of dynamite anywhere within 
the neighborhood of a heading. The pneu- 
rock drill is make 
the holes for the blasting charges; 
through the excavated 
required to be large enough to 
that will permit an 


matic being used to 


all of 


passage 





rock Is 


insure a clearance 


innermost shaft wall of at least 3 inches 
thick of solid concrete. From this shell | 
back to the interstices of the blasted 
| rock, additional concrete and grouting 
| will bring about a perfect union between 





A more specific object is to | 


provide a caster with a bearing member capable | 


of adjustment for raising and lowering the wheel 
of the caster in order to level up an object on 
which the caster is placed. 


Machines and Mechanical Devices 


PUMP PISTON.—B. F. Moss, Box 3161 
Lowell, Ariz. This invention relates 
particularly to pumps of the reciprocatory type 
and has for its object to provide a pump piston 
including a leather cup washer within which is 


Bisbee, 





ViEW OF THE LOWER PORTION OF 
THE PUMP BARREL 


A SECTIONAL 


disposed a split spring ring which bears resiliently 
outwardly causing the washer to engage the per- 
iphery 
contact, and whereby the wear of the cup washer 
will be automatically taken up. 


Pertaining to Vehicles 


SHOCK ABSORBER FOR AUTOMOBILES. 

8. E. Wurre, Marion, Ohio An object of the 
invention is to provide a device which is adapted 
to take up both primary and secondary shocks 
A further is to provide a device having 
adjustable means to regulate the tension of the 
yielding elements, whereby the device is adapted 
sizes or 


»bject 


for use upon automobiles of different 


weights 





of the pump barrel to form a leak-proof | 





ye wish to call attention to the fact that | 
| 


we are in a position to render competent serv 


ices in every branch of patent or 
work Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 


trained to prepare and prosecute all patent 


ipplications, irrespective cf the complex na 
involved, or of the 


knowledge 


ture of the subject-matter 


specialized, technical or scientific 
required therefor. 

We also throughout the 
world, who assist in the prosecution of patent 


filed in all coun- 


have associates 
ind trade-mark applications 


tries foreign to the United States 


MUNN & CO., Patent Attorneys, 
233 Broadway, New York, N. Y. 
Branch Offices’ 625 F Street, 
Washinr.on, D. C. 
801 Tower B.dg., Chicago, M1. 
Hobart Bid;., San Francisco, 


trade-mark | 





the shell and the enveloping ledge. 

rhe contractor is expected to produce 
the smoothest practicable finish to the 
surface of all concrete wherever it forms 
part of the waterway. In order to obtain 
this result, the model or mold, especially 
where it is used repeatedly, is of metal | 
construction; but in cases of infrequent | 
employment, agreeably to modifications } 
of tunnel shape, the molds are of wood | 
with light galvanized sheet steel. | 
uniformity of the internal 
tunnel will be secured 


covered 
In this 
modeling of the 
throughout long stretches. 

While the depth at which the tunnel 
is being driven is such that there is little | 
likelihood of any water courses of large | 
capacity being encountered, still the 
“head” of small flows may be found suffi- | 
cient te cause considerable trouble unless | 
they promptly sealed or diverted. 
Where the nature of the stream is such | 
that nething short of effectually blocking 
its path will do, this will be achieved by | 
forming the tunnel shell for a suitable 
distance, bulkheading each end, and then 
forcing grout in under pressure outside 
the shell until the cement mixture solidi- 
fies and chokes the subterranean spring, 
ete. Where otherwise possible, however, 
pipe drains will be laid beneath the tun- 
nel, thus permitting the seepage or flow to 
follow substantially its natural path— 
the piping, of course, being imbedded in 
concrete. In earlier tunneling operations, 
the engineers of the Board of Water Sup- 
ply have skilfully met and disposed of! 
large quantities of invading water. 

At the southern end of the tunnel, just 
before Esopus Creek is reached, the struc- 
ture will be of the cut-and-cover type, 
built in an open trench. A portion of this 
tunnel will be composed of reinforced 
concrete. Further, the several sections 
of the cut-and-cover conduit will be of 
successive 15-foot lengths bound together 


way, 


ure 





by steel-plate joints, thus providing for 
expansion and contraction of the struc- 
ture longitudinally. At the admission | 
and discharge ends of the tunnel there 
will be installed great Venturi meters, 


provided with bronze piezometer castings, | 
each 8 feet 8 inches in diameter, which 
will make it possible to measure the vol- | 
ume of water passing. 

Under normal 
will carry daily 


conditions, the tunnel 
under the Shandaken 
Mountains of the Catskill range a mat- 
ter of 250,000,000 gallons, but, when the 
flow of the Schoharie watershed permits, | 
this may be amplified to 600,000,000 gal- | 
lons every twenty-four hours. Investiga- 
tions made since the utilization of the 
Schoharie region was first proposed have 
revealed that the run-off is apt to be of | 
a much larger volume than originally | 
contemplated. Therefore, the Shandaken | 
tunnel will be the means of adding gen- 
erously to the water otherwise reaching 
the Ashoken reservoir, and to that extent 
potentially safeguarding Greater New 
York from scarcity. However, with the | 
steady growth of the Metropolis and the 
annual increase of the vast army of| 
daily transients, it is certain that it will | 
be necessary in the future to bring into} 
the water supply system the yet un- 
touched area contiguous to Catskill 
Creek. 

As an engineering task, the Shandaken 
tunnel is of major proportions, and this 
“an best be realized by the layman if he 
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be reminded that 
tunnel, piercing the Alps, 
miles between portals. 


Making a River Pump Its Water 
Uphill 
(Continued from page 539) 
eighteen feet above the surface of the 
stream. 

The device consists of two parallel 
sweeps, each fourteen feet in length. On 
the downstream end are sixteen vertical 
paddles arranged in two parallel rows 
within a suitable framework. The pad- 
dles about fifteen inches apart, and 
each measures fourteen by twenty inches 
in size. The paddles are pivoted on ver- 
tical pins, the pins being placed a little 
off center of the paddles. The arrange- 
ment is such that the paddles have an 
angular movement of a little than 
forty-five Each paddle is 1% 
inches in thickness; they are built of gal- 
vanized iron and are hollow in order to 
secure buoyancy. From the top and bot- 
tom edges of each paddle project flanges 
1% inches in depth. The whole appara 
tus being attached to a cable anchored in 
the middle of the stream, the pressure of 


the famous Simplon 
is but 12% 


ure 


less 


degrees. 


| the flowing water against the sides of the 


deflected planes swings the sweep across 
the river, and after a certain distance of 
travel an automatically operated spring 
throws the planes in the opposite direc- 
tion and the sweep reverses itself, trav- 
eling back across the current. Thus it 
moves back and forth with the regularity 
of a pendulum. By means of cable at- 
tachments the movement of the machine 
is transferred to a reciprocating beam, 
which is connected at its ends to the pis- 
tons of a pump on shore. The reciprocat- 
ing beam works on a pivot which is firm- 
ly anchored to the ground. 


To Offset the High Cost of Ice 


(Continued from page 539) 
which does not refrigerate during the 
generating period and the continuous, 
which gives constant refrigeration. 
In the intermittent method the princi- 
pal parts are a generator, a condenser, a 


receiver and refrigerating coils. The 
generator contains aqua ammonia. A gas 
burner is located below it. The gas 


burner is lighted and the heat from the 
gas burner converts the aqua ammonia 
into ammonia gas which passes into the 
condenser where it becomes liquid. The 
liquid then passes into the receiver. As 
soon as the receiver contains sufficient 
ammonia the heat is turned off and the 
solution remaining in the generator is 
cooled. The ammonia valve leading from 
the receiver is then opened and refriger- 
ation takes place. This is due to the 
fact that when liquid ammonia passes 
through a small orifice from a_ higher 
pressure to a lower pressure it becomes 
a gas and a great drop in temperature 
takes place. 

After the ammonia has done its work it 
passes back to the generator which tem- 
porarily acts as an absorber; that is, the 
solution remaining in the generator ab- 
sorbs the ammonia gas. As soon as all 
of the ammonia is absorbed into the gen- 
erator the entire process is repeated. The 


same ammonia is used over and over 
again. The continuous method is the 


same as the intermittent with the excep- 
tion that two generators are used instead 
of one. This makes it possible for one 
generator to absorb the used gases while 
the other generates. 


A Merlin of Today 
(Continued from page 540) 
the figure 1, followed by fifty ciphers. 
Ten to the fiftieth power, in other words. 
Write this number down and take a look 
at it. It is inconceivable by a_ finite 
mind—any number which can be divided 
or multiplied by a billion without making 
any different impression on the mind is 
inconceivable. 
A few moments 


ago 


reference was 
(Continued on page 554) 
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Intensive application of electric machinery in and about terminal ware- 
houses is the principal factor contributing to the speedy reduction of 


x 


/ ie = \ 
YA\\\ \. \ 
Mh MM TN MW | 


~~ Ge ee 


a — 


ae var 


if | | 

I \ ) 
i Gq! | 
Vale 


i 


ft 
hie | ' 


Ve (|| ty a 





Electric Power Wiping Out 


T is of vital importance that freight handling 
costs and congestions at terminals be reduced. 
The only way this can be efficiently accomplished 
is through the increased use of mechanical 
methods and quicker means of transportation 
around terminals. 





Electricity as applied to these handling and trans- 
porting devices has thoroughly proved its supe- 

| rior worth in operating cranes, winches, stacking 
machines and storage battery tractors. 


Tractors in one terminal enabled 100 men to load 
40 cars per day, where formerly 16 cars were 
loaded. An electrically operated stacker can 
handle 50 tons of bags per hour, and raises the 
height of the pile from about one, or two tiers, 
to 15 feet from the floor. 


General 


General Office 
Schenectady, NY. 


Company 


the High Spots in Transportation Costs 


Other electrically driven mechanical devices are 
operating with the same efficiency. Portable 
conveyors, in one case, not only released 15 men 
for other work, but accomplished the same 
unloading in one-third the time required formerly. 


The numerous applications of electricity to 
operating locomotives, cranes, winches and stack- 
ing machines all have the same quick clearance 
effect on congested conditions in ports, freight 
depots and industrial plants. 


When you submit your material handling prob- 
lems toa manufacturer of this equipment, specify 
G-E Motors and Electric Control. This in- 
sures you specialized service of General Electric 
Company engineers co-operating with the manu- 
facturer in the satisfactory achievement of your 
individual requirements. 





@Electric 


Sales Offices in 
ali large cities 
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Keep teeth white 


Combat the film-coat every day 


All statements approved by high dental authorities 


Millions of people are cleaning 
teeth new way. You see the 
ults in glistening teeth on every 
hand today 

Ask the reason for those white 
teeth. You will find that the own- 
ers are combating film. Then try 
the method which has brought 
those teeth about 


That cloudy film 


Teeth are clouded by a viscous 
film. You feel it with your tongue. 
It clings to teeth, enters crevices 
and stays. 

Dental science 


ina 


res 


traces most tooth 
troubles to that film. The ordinary 
tooth paste does. not dissolve it. 
The tooth brush leaves much of it 
intact. So, between your cleanings 
in a dentist's chair, it may do a 
ceaseless damage. 

It is that film-coat that discolors 

not your teeth. Filmi is the basis 


Free tests supplied to all | 


} Wan 


A 10-Day Tube of Pepsodent is 
sent to anyone who asks. Thus 
thousands of new people daily are 
earning its effects. Every person, 
young or old, shouid make this sim- 
ple test. 

Pepsodent is based on pepsin, the 
digestant of albumin. The film is 
albuminous matter. The object of 
Pepsodert is to dissolve it, then to 
dav by day combat it 

Heretofore this method seemed 
impossible. Pepsin must be acti- 


Pe 


REG. U.S. 


Druggists everywhere are supplied with large tubes 


Ten-Day Tube Free 


THE PEPSODENT COMPANY, 
Dent. 488 104 S. Wabash Ave., Chicago, Ill 
Mail Da I e ot Pepsodent tk 


a eo. 


Only one tube a amily 


Lichen inseemmewamwewwa;l 


sadent 


The New-Day Dentifrice 
Now advised by leading dentists 


of tartar. It holds food substance 
which ferments and forms acid. It 
holds the acid in contact with the 
teeth to cause decay. 

Millions of germs breed in it. 
They, with tartar, are the chief 
cause of pyorrhea. So, despite the 
tooth brush, all these troubles have 
been constantly increasing. 


All dentists know 


Dentists have long known this. 
Dental science has for years sought 
a film combatant, and now it has 
been found. Five years of tests 
have proved it beyond question. 
And now leading dentists every- 
where are urging its daily use. 

The method is embodied in a 
dentifrice called Pepsodent. This 
tooth paste also meets two other 
new requirements. And to millions 
it has shown the way to whiter, 
safer teeth. 


vated, and the usual agent is an| 
acid harmful to the teeth. But 
science has found a harmless acti- | 
vating method, and active pepsin 
can now be forced wherever that 
film-coat lodges. 

See what Pepsodent does. Read | 
the reason in the book we send. | 
Compare this new method with 
the old and judge it for yourself. | 
Do this now, for it is most impor- 
tant. Cut out the coupon lest you 
forget. 


PAT. OFF 


Watch the results 


Send this coupon for a ten-day tube. 
Note how clean the teeth feel after 
using. Mark the absence of the vis- 
the film-coat disappears. Then keep 


i 
i 
I 
1 
| 
| cous film. See how they whiten as 
l 
i 
1 that luster on them. 

t 





| ficinet answer that if we wish to talk 
from New York to Chicago we must hire | 
the exclusive use of two copper wires | 
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A Merlin of Today 


(Continued from page 552) 

made to the audion being the physicist’s 
for magnification of minute 
The greatest magnification 
which the ordinary microscope can accom 

plish approximately 5,000 diameters. | 
. The ultramicroscope does much bet- 
but the ultramicroscope not 

show objects, merely the interruption to 
light rays by objects too small in them- 
selves to be seen, magnifica- 
and eall it 2,500,- 
with a magnifica- 
impulse by 10 raised to | 


Tie roscope 


impulses. 
is 


ter does 


Compare a 
tion of 5,000 diameters 
(4) times if you like 
of current 
th power, 


Tien 
the 


The possibilities of the application of | 


such a device are not even now realized. | 
We shall hear sounds in the body we 
have never heard before—the blood in 
the smallést veins, the movements of the | 


Heart murmurs will be 
come heart shouts and pulmonary sounds 
will pulmonary shrieks if 
We shail hear physical sounds we 
have never known exisfed before. It has 
predicted, poetically enough, 
and vet with a sound basis of possibility, | 
that some day we may hear the collision 


Various organs. 


become de- 
sired 


even been 


of the individual atoms 

Transcontinental telephony is wonder- 
ful enough. But what of transoceanic 
Wireless telephony? When the human 
voice can be heard from Arlington = to 
Honolulu, half way round the world, 
when New Brunswick talks with Brest, 
ucross the Atlantic, can there be = any 
doubt that the day of “wireless” in the | 
ordinary sense has already come = and 


True, the telephone has not super- 
seded the telegraph upon land, but if we |} 
will carefully analyze why, we find that 


gone? 


first, telephone messages over long dis- 
tance cost much more than telegrams, 
and second, they are not to be had as 


quickly as telegrams, at least on the part 
And if we ask why these 
conditions obtain, we receive the all suf- 


of the sender. 


stretching between those cities—a highly 
expensive installation to make and keep 
in repair and not to rented for a 
few cents. Now comes the audion to sup- 
plement the very radio wonder, 
“wired wireless,” in which a single wire, 
guiding a wireless current, will carry as 
telephone messages can 
placed upon it with currents of different 


he 


hewest 





as he 


frequencies, and the audion amplifiers | 
will untangle the web of voice currents | 
und receive them clearly at the other | 
end. When telephone calls of a thousand 
miles distance are less expensive than | 
telegrums, when the present wait for a 
line is reduced to one-tenth the present 


delay, it will be strange indeed if the or- 
dinary telegram does not struggle for its 
life against the easier and more satisfac- 
tory voice. 

But the radio ‘phone should be no more 
expensive than the radio Morse message. 
at now listen to a thousand 
other ships and stations signaling, each 
with its different wave length, each with 
and dashes. Can any doubt 
that the future means that space will be 
filled with instead of and 
that will literally talk the 
water, instead of signal, as at present? 
Not with the performances of the audion 
before our so doubt. 

The audion has worked so many 
tions that we rather expect it to work a 
Nor it appear that we 
to be disappointed. Already the huge 
antenne the station have been 
rendered unnecessary for receiving pur 
More than one amateur hooks his 


Ships sea 


dots one 


voices, dots, 


we “across 


eyes can we 


revolu- 
few more. does 
are 
of great 
poses 
“lead in” to his bed spring and receives 
quite well the feeble currents so caught— 


because he has audion amplifiers. Dur- 
ing the war receiving apparatus which 
could be carried on a motorcycle was 


used by the Allies and used in a dugout— 
“antennae” included. Dr. De Forest does 





not say that aerials are doomed, but he 
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believe that in place of erecting 
them hundreds of feet in the air, we are 
rapidly coming the point where we 
will bury them deep in the ground. 

We are by no means at the end of even 
the beginning of the story of the audion. 
For it possibilities and potentiali- 
ties which hardly more than 
formulated. For instance, the audion can 
made to operate generator—a 
generator without moving parts, requiring 
no oil, no attention, no prime mover, and 
yet capable of producing high frequency 
alternating currents of from to ten 
millions of oscillations per second. 

What the future of the audion may be, 
no one, not even Dr. De Forest himself, 
knows or will try to say. 


does 


to 


has 


are as yet 


be as a 


one 


We do not know what an audion can- 
not do, because we haven't had it leng 
enough to find out. We do know that 


with the apparent possibility of magnifi- 
cation of feeble electric impulses to an in- 


| definite amount a new world of physics 


is open to us, and it seems highly proba- 
ble, though Dr. De Forest would hardly 
wish to sponsor the statement, that many, 
if not all, of the investigations into the 
ultimate nature of both matter and force 

upon which may depend in a large 
measure the future of power and so the 
future of civilization—will depend on the 


nudion and its modifications for their 
most reliable tool. 
Dr. De Forest is not through with 


audion, by any means. While his factory 
is engaged in the production of radio ap- 
paratus as well audions for 
mercial (during the war exclusively 
for War Department use) he is personally 
enguged in improvements in the 
and in its commercial application. 

But meanwhile he is personally engaged 
in audion experiments to better and in- 
erease its ability to work wonders. To 
those who remember the first little bulbs, 
the half-kile bulbs now being put ferth 
and the prospective kilowatt bulbs will 
seem revolutionary. Dr. De Forest, so ae- 
customed to the wonder worker which is 
his child, invites his visitor's attention to 
their workmanship. Sut the visitor 
apt to be too much awed to see merely a 
mass of glass and wire; he visualizes not 
the clever craftsmanship, but the genuvine- 
ness of the contribution to both pure and 
applied science. Trying to realize what 
the audion has meant and a little of 
what it will mean, he cannot but wonder 
if the future will not rate the little mar- 
vel-worker and its inveutor well towurds 
the front of the list of who are 
the pioneers of science. 


Making Bad Land Good 
Continued from page 542) 
may be classed as dry farming, even in 
the humid regions, where there are co- 
pious rainfalls. 
Now there are 


as of com- 


use 


device 


Is 


those 


marked differences in 
what we call arid regions, but the dif- 
ferences referred to in the present case 
are of u climatie character. The Rocky 


Mountain plains belt the great rolling 
prairies of Colorado, Wyoming, New Mex- 
ico, ete. and their contiguous environs, 


are far from being absolutely arid. There 
is a certain amount of precipitation, year 
by year, and throughout the year. In 
fact, the average person would not call 
this an arid climate at all, and it may 
not in the stricter -ense of the 
word. Yet it makes farming without irri- 
gation a serious problem, for these rea- 


be so 


sons: The free run off of all precipita- 
tion, coupled with rapid evaporation. 
The surface of the native sod is a good 
deal of a crust, and onl the hollows 
catch much water that is held in abey- 
ance. But the really patent agencies of a 


dry climate are the light, dry air, and the 
bright and abundant sunshine. In Colo- 
rado you may safely gamble on three 
hundred sunshiny days out of every three 
hundred and sixty-five. 

So slight a respect does the irrigation 
farmer of Colorado have for the nor- 
mal precipitation as applied by Nature 

(Continued on page 556) 
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Continuous performance 
is what counts 


l « any garage repair man and he will tell you that worn bearings 
have helped build his overhaul business. Ask any automotive 
engineer and he will say that machine life—the ability to deliver a full 
quota of horsepower hours—depends vitally on bearing performance. 


For just as soon as the bearings in your truck start to wear, lost 
motion causes destructive vibration that quickly hammers the internal 
parts into a state of inefficiency. The result is lessened economy, 
higher maintenance costs—early destruction, particularly of transmis- 
sion and drive. 


The fact that practically all the leading truck manufacturers place ball bearings 
at the points of greatest possible wear is convincing evidence that this form of 
bearing wears longest. Under proper conditions of selection and use ball bearings 
should not wear at all—normal car life considered. And it is significant that SK F 
and HESS-BRIGHT ball bearings are built into the vehicles of the majority of the 
better truck manufacturers. 


In SKF and HESS-BRIGHT ball bearings we have not oniy developed the 
anti-friction bearing to its highest perfection, but we have further established a 
scientific research and engineering organization that is shouldering the automotive 
manufacturers’ bearing problems. We are endeavoring to serve American in- 
dustry through this contribution to the building of better trucks. 


Manufacturers are invited to avail themselves of this freely offered co-operation 


) 
100, 000 miles - SKF INDUSTRIES, INCORPORATED 


Sales, Service and Research Division 
165 Broadway, New York 


50,000 miles 
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The SK F Research 
Laboratory where 
friction problems are 
solved. 
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eep 
on the job 


VERY time the cord on a portable 

electric tool or extension lamp wears 
through, that tool or lamp stays idle until a 
new cord is fitted. Usually the workman 
stops also. 


TURACOR 





D 


will keep your tools working full time, week 


TRADE -MARK 


after week, without replacement. This 
portable electric cord with the heavy woven 
covering withstands wear and abuse to an 
amazing degree. It will outwear ordinary 
cords many times. 


It protects against delay when every mo- 
ment counts. It helps get work out on 
schedule. Its much longer life makes it a 
genuine economy. 


Duracord can be furnished in all sizes of 


portable electric cord and also in the larger 
sizes of single and duplex cable. Ask your 
electrical jobber about Duracord or let us 
send you samples of Duracord and ordinary 
cord for you to test and compare yourself. 


TUBULAR WOVEN FABRIC CO. 


Pawtucket, R. I. 


Vakers of Duraduct, Flerible Non-Metallic Condutt 
and tubular woven fabrica of all kinds 


lectric tools 


| 





| different from the 


| the first of May to 
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Continued from page 554 
to his thirsty acres, that even during 
the heaviest rainfall he dons slicker, leg- | 
long rubber boots, and an oilecloth hat | 
with a shed roof to it, and sallies forth 
into his cultivated fields, spade in hand, 
opening up his headgate and proceeding 
to irrigate with every possible cubic inch 
of water that the law and the ditch su- 
perintendent will allow him. The man 
who would farm without irrigation here 
must get right down to the theory and 
farming; for dry 
farming, curried to its final analysis, is 


practice of intensive 


simply intensive farming, deep, thorough 
plowing, cross plowing, harrowing, culti 
vating and then more cultivating to be 
repeated all through the growing season 

This deep and thorough mellowing of 
the soil permits, not only the full recep 
tion and retention of all current rainfall, 
but also the rise of hidden supplies of 
moisture lying in the sub-stratum of the 
land, up to the root masses of the grow- 
ing crops. 

Now the aridity of California is far 
uridity of the Rocky 
Mountain plains regions, being seasonal 
rather than annual There is an abso- 
lutely dry season and an absolutely wet 
SeuSOL. The first extends from about 
anywhere between 
August 20th and December 20th. 

During the dry season the whole coun- 
try becomes a russet-brown, save where 
there ure trees, orchards, vineyards or 
growing crops. All up and down the 
coust the drouth conditions are somewhat 
ameliorated by heavy sea fogs which 
drift in from the Pacific on the wings 


lof the Japanese trade winds, which blow 


daily from the west, from the first of 


|} June until the first of September. 


The ground dries, then bakes and final- 
ly cracks open, showing, before the season 


is over, deep clefts that widen as the 


seuson advances. 
Then come the rains, at first borne 
upon the wings of a balmy south wind, 


that blows up from equatorial latitudes, | 


like a ministering spirit. As the season 
udvances the rainfall increases, and soon 
all the | 
und amber garb, begin to put on a dress 
of delicate green, so that by mid-winter 
the whole face of nature is lush and 
green with the fresh wild grasses, stand- 
ing half-knee high in the pastures, on the 
hillsides, and in all the glens of the 
foothills and the mountains. 

Yet within the limits of California’s 
thousand miles of longitude there are dif- 
ferent degrees of rainfall. The total rain- 
full for the year 1917 in the Imperial 
Valley, in the extreme southern part of 
the state, was 1.84 inches; for the year 
91S it was 1.94 inches. In Humboldt 
County, in the extreme northern part of 
the state, the total annual rainfall for the 
year 1917 was 28.73 inches, for the year 
1918 it was 27.94 inches. 

Thus we see’ that California is more 
deeply interested in moisture conservation 
than is Colorado, and contiguous sections. 
Its rainfall comes in the late fall, winter 
and early spring. Then it ceases and 
there follow months of absolutely rainless 
days. Consequently special effort must 
be put forth to save for agricultural pur- 
poses the rainfall of the rainy season, 
ugainst the withering effects of the rain- 
less season, which season happens to be 
that during which the great bulk of the 
products of dry farming must be ma- 
tured. 

As far as dry farming is concerned— 
and dry farming must necessarily consti- 
tute the bulk of the farming in the state 

the only practicable method of mois- 
ture conservation is the proper prepara- 
tion of the soil both to receive and to re- 
tain the maximum amount of rainfall. 
This implies early and deep plowing, sub- 
soiling and the employment of all known 
means of breaking up, lightening and pul- 
verizing the soil. 

Now let us take a glance at the swamp 


| Sit 


Jains and hills, hitherto of brown | 
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LEGAL NOTICES 


“PATENTS 


F YOU HAVE AN INVENTION = 

which you wish to patent youcan = 
write fully and freely to Munn «& 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 


as 





All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors and particulars of re- 
ceutly patented inventions. 


LICLTOR 
MUNN & CO., 3i!#S\3i% 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. = 
Scientific -- 7, Building, WASHINGTON,D.C. = 


{HHH 


= Hobart Bu SAN FRANCISCO, CAL. = 
Sill i LL 
Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one 
SOD cic tgawievaenene ken . ... $5.00 
Scientific American Monthly (established 
See Se SD 6 odd wanes e cnn beans $4.50 


Postage prepaid in United States and posses 
sions, Mexico, Cuba and Panama. 


Foreign Postage 
Scientific American $1.50 per year additiona! 
Scientific American Monthly 72c per year ad- 
ditional. 
Canadian Postage 
Scientific American 7ic per year additional. 
Scientific American Monthly 36c per year addi 
tional. 

The combined subscription rates and rates t 
foreign countries, including Canada, wil! be 
furnished upon application. 

Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven words to the line. All 
orders must be accompanied by a remittance 


AGENTS WANTED 


AGENTS—$40-$100 weeklv; free samples, gold sign 
letters; anyone can put on store windows; liberal offer 
to general agents. Metallic Letter Co., 431X N. Clark 
Street, Chicago. 


x 
BUSINESS OPPORTUNITIES 
SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $1500 necessary. Will allow expenses to Balti 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 


INCORPORATIONS IN ARIZONA 
COMPLETED in 1 day. Any capitalization, least cost, 
greatest advantages Transact business anywhere. 
Laws, By-Lays and forms free. Stoddard Incorporating 
Co., 8-G, Phoenix, Ariz. 


SALESMEN WANTED © 


SELL Tires direct to car owner ~ x 30 nonskid, 
$11.75. Tubes, $2.25, other sizes in proportion. CGuaran 
teed 6,000 miles on liberal adjustment basis. Big com 
missions paid weekly. Experience or capital unneces 
sary. Auto Tire Clearing House, 1660 W Vest 16th, ( chic ago 


WANTED 
CAPITAL wanted to publish book life and conditions 
on other planets, scientific facts. Will give half interest. 
Address: R. Fox, Dawson, Yukon Territory, Alaska. 
WANTED 
THE exclusive manufacturing rights of some ma 
chine, device, or article in the metal line patented or 
otherwise, by one of the most completely see 
manufacturing plants in Indiana. Address W. M 
P. O. Box No. 263, Bedford, Indiana, 


HOW TO USE CEMENT —. CONCRETE CON- 

STRUCTION FOR TOWN AND FA 
A book that SHOWS HOW to build concrete a 
Equally valuable to builders, manual training schools and 
libraries, By H.Colin Campbell, expett engineer and Direc 
tor of Editorial and Advertising Bureau, Portland Cement 
Association. 380 Pages, 250 Illustrations, Cloth Bound 
Price $2.00. STANTON & VAN VLIET CO., Dept. C 
501-509 Plymouth Place, Chicago 
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PENCIL 


Unequalled in their smooth, 

firm, non-crumbling leads; their 

thoroughly seasoned and _per- 

fectly grained wood —VENUS 

PENCILS are famedas the high- 

est quality pencils in the world. 
17 black degrees, 3 copying 


For bold heavy lines 
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throughout the world. 
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Lead Pencil Co. 
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SCIENTIFIC 


land proposition. We have already 
stated the aggregate acreage of swamp 
lands in the United States. These are 
lands that are largely submerged, in 


their natural state, and in order to be re-| 
claimed must be surface-drained by 
means of either the excavation of large 
drainage canals or the building of dikes 
and levees, and the pumping dry of the 
Samples of such work 
are to be seen in the lowlands of the 
Mississippi valley, and the delta lands 
of the Sacramento and San Joacquin val- 
leys in California. 

But there are other wet 
lands that have not been included in the | 
of swamp lands. These consist | 


enclosed areas. 


Classes of 


category 


of the swales, bogs, river bottoms, salt 
marshes and seeped lands of our farm 
communities. In all irrigated sections! 


which have come under my observation, 
there develop in course of time seeped 
Let me give an instance: 

The seepage of the run-off or surplus 
wuater from the irrigated lands above all 
goes in search of the river level; the bot- 
tom lands become too wet; then the alkali 
begins to rise on the crest of the under- 
flow, and there will be some ranches that 
after a while become white with alkali 
erosion and entirely spoiled for any kind 
of a crop. Many lowland ranchers have 
brought suit against the farmers and irri- 
companies and readily recover 
heavy damages. The only remedy for this 
evil of seepage was found to be the drain- 
age of the seeped lands. 

Now we have set the 
Drama of Reclamation! Let us ring up 
the curtain and call on the actors. The 
two leading characters, the star perform- 
ers in the play, are the Man and the Ma- 
chine. The first has become imbued with 
new ideals and animated by higher as- 
Moreover, he has become pos- 


sections. 


stage for the 


sessed of a powerful ally—the Machine. 

With the farm tractor pulling with 
titanic strength and power the tractor- | 
chisel, he attacks the stubborn prairie 
sod of Colorado in common with the sun- 
baked adobe beds of California and rips 
them up, out of hand, and then puts the 
finishing touches on the job by the use 
of the subsoil plow, the giant cultivator, 


the clod crusher and a long line of 
other modern farm implements. Or, if 
he be a wet farmer instead of a dry 


| farmer, and under-drainage be his game, 











| in hip-boots; 


we find him equally well armed and | 
equipped. The motive power, of course, | 
is the inevitable farm tractor—a 40, a 


75 or a 90 horse-power machine, according 
to the difficulties he must encounter. 

But how about the art and science of 
under-draining? We know something | 
about the job of under-draining up to 
date—the slowly excavated trench, the 
clogged plow, the disgusted man with the 
spade who dabbles all day long in a nar- 
row, water- and mud-filled trench, clad 
the laborious task of lay- 
ing drain pipe, length by length, or the 
dumping of cobblestones into the bottom 
of the trench, and finally the filling in of 
the trench with that same mud that has 
been so painfully elevated from the 
depths below. We must also count the 
labor cost and the cost of tile pipe or 
rock work. | 

But all that like the 
dark figments of a bad dream. Modern 
inventive genius has solved the problem 
of land under-drainage; at least, it has 
gone far along that path toward human 
emancipation. It has invented and fab 
ricated a very simple machine that turns 
the trick. 

It is called the drainage or gopher plow. 
It is the counterpart of a huge human 
arm crooked a little more than at right | 
angles at the elbow. Only this arm is 
made of the strongest crucible steel in- 
stead of weak flesh and blood. It is 
mounted on low wheels, and is supplied 
with wheel lifts, etc. One end is joined 
to the plow’s steel frame or bed. The 
other end is armed with a sharp steel 
blade for penetrating the subsoil. 


Seems to pass 
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For Rural Express 
Service 


With the length of time required for the 
shipment of goods by express or freight 
beyond human conjecture, shipping by 
truck has become one of the most vital 
branches of our transportation system. 


For this rugged, cross-country duty, where 
engine breakdowns must be rare, motor ex- 
press companies have found it real economy 
to use trucks equipped with the higher-priced 


ZSCONMSI 


Superior workmanship accounts for the higher price— 
Wisconsin performance justifies it. Dealers and truck 
manufacturers find that Wisconsin-equipped vehicles, 
due to the prestige of their engine, sell more readily 
and that fewer calls for service and repair parts make 
them a greater source of profit. 
Every engine run-in, torn down, inspected and readjusted before 
it is re-assembled, no Wisconsin Motor leaves the shop until 
it is ready to run. Each is power tested by electric dynamometer 
Write for specifications 
WISCONSIN MOTOR MFG. CO. 
Sta. A, Dept. 352, Milwaukee,Wis. 


WISCONSIN 
DISTRIBUTORS: 
New York Branch: T. M. Fenner, Factory Representatives 
21 Park Row, New York City, N.Y 
California Distributor: Ear! P. Cooper Co., Los Angeles, Cal 
Northwest Distributor: Chandler-Dunlap Co., Seattle, Wash 
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| Williams’ Improved“ Vulcan’ 
Drop-Forged 
oh Chain Pipe Wrench 
] 
. 
} “W tools are called upon to stand greater 
strain and harder wear than the pipe 
wrench. Because Williams’ ‘‘Vulcan’’ and 
‘*Agrippa’’ Chain Pipe Wrenches have stood 
every test during years of hard, continuous 
service under all conditions, they have earned 
- pif a well deserved reputation for dependability, 
ind are favorably known the world over. They 
embody every good feature that Williams’ 
Superior quality stands for. 
| Made in 8 sizes for % to 18 inch pipe. All 
Flat Link Chains are ‘‘proof-tested’’ on a 
iy standard tension machine and ‘‘certified.” 
| Every Wrench is unconditionally guaranteed. 
1sk for descriptive Booklet of Pipe Tools 
jJ.H. WILLIAMS @ CoO. 
} ‘The Wrench People’’ 
} H Office and Warehous General Offices: 
Rg Ss Clinton Stree 28 Richards Street 
i Brooklyn, New York 
‘ -_ 7 — 
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When lowered into the earth, and 
pulled by a powerful farm tractor the 
chisel slices the earth in twain, and deep 


down opens a way for the conical steel 
follower that is also attached to this 
lower end of the arm. This follower, 
moving slowly along the opening made 


by the blade in front, presses the loosened 
earth outward in all directions and leaves 
behind a neatly excavated and cemented 
tunnel, or gopher hole, which serves the 
important purpose of a continuous under- 
drain, 

So now we may lay an ideal under- 
any depth within rea 
son, and at the rate of a couple of miles 
| an hour, leaving behind but a slight scar 


on the surface of the ground. 


drain at desired 


Our Share of The German Fleet 

Continued from page 543 

the limit ahd various compartments were 
y the inrushing 

kept afloat by her pumps and ultimately 
reached Wilhelmshaven. 

Next in order of size and fighting value 


comes the light cruiser “Frankfurt.” The 


water, She was 


details ure as follows Length, 465 feet: 
beam, 45.5 feet; draft, 7 feet. Normally 
loader she displ ices ubout 5,100) tons, 
though it is said at full load she displaces 


well over 6,200) tons Her main arma 
ment consists of S S0-caliber 5.9-inch 
guns The torpedo battery consists of 
two submerged 19.7-inch torpedo tubes 
For a cruiser of 5,000 tons the “Frank 
furt s heavily armored The belt is 5.9 
inches thick amidships, tapering to 3.9 
inches ut the bows and 3 inches at the 
stern. In addition to this she has a pro 
tective deck 1.5 inches thick and some 
light internal armor The designed speed 
is 28.5 knots per hour. The maximum 
fuel carried is 1,500 tons of coal and oil 





To the “Frankfurt” lies the honor of 
being the first ship to sight the British 
the battle of Jutland. Later she 


ships beached by 
the British during the at 
the German crews at Scapa Flow 
intrusted 


is one of the Germun 
guard bouts 
tempt of 
to sink the vessels which were 


to their care. The machinery is ruined 
us the ship settled deep into the mud 
ind her bottom filled with water from 
the open cot ks. It will be necessury to 


ow her to this country and the transport 
Hancock” has been detailed to that duty. 

The “Frankfurt” is slated to be stud- 
ied and then broken up, but in considera 
tion of the fact that we have only three 
poor e fast our 
aval service, would it not be good policy 
to refit this thoroughly modern German 
scout into a American ? 

The destroyers allotted to us are the 
C102, S182, and the V43. The G102 is the 
and most important vessel of the 
She was built at the Krupp Ger- 
1911-1914 for the Ar- 
as the “Santa Fe,” 
but was taken over for the German Navy 
The 


xceuses for cruisers in 


good 


largest 
trio. 
works in 


ventinian government 


mania 


on the commencement of hostilities. 
feet, the 
normal draft 
und the displacement 1,250 
urmament was 4 4.1-inch 
with a small high angle 
defense against aircraft. The torpedo 
tubes are six in number aud of the 19.7- 
inch type. The vessel's machinery con 
sists of turbines and 5 double ended boil- 
The shaft horse-power is 24,000 for a 
speed of 32 The ship is an oil 
burner and carries 345 tons of fuel oil, 
giving her quite a large radius of action. 
The destroyer, in the matter of 
size, is the S132. She was built at the 
SeSichau works at Danzig during 1917 or 
1918. Of about 800 tons displacement her 
dimensions are: Length, 270 feet; beam, 
and normal draft, 9 feet. ‘The 
urmament consists of 3 4.1-inch, 2 
chine and small anti-aircraft 
She has 4 or 6 torpedo tubes. The speed 
is 35 knots and the screws are driven by 
turbines. Steam is generated in oil-fired 
boilers. Very little is known of this class 
of destroyers and her coming is awaited 
| with great interest. 


length 
feet and the 


is 312% 
about 9 feet, 
tons. The 
2 machine 


and 2 
guns gun for 


ers, 


knots, 


next 


27 feet 


one 


r= 


beam about 30 | 


ma- | 


guns. | 
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DURAND 


STEEL LOCKERS 





You can rearrange and 
add to your locker ac- 
commodations easily with 
Durand Steel Lockers. They 
are quickly set up or taken 
down; moved to new quar- 
ters; or shipped by rail. 


The lockers shown above 
in temporary quarters have 
since beentransferred tothe 
new locker building and a 
different arrangment easily 
effected. 

Send for catalog of Durand Steel 


Lockers or of Durand Steel Racks 
and Shelving. 


DURAND STEEL LOCKER Co. 


1574 Ft. Dearborn Bank Bidg. 574 Park Row Bidg. 
Chicage New York 


UNISOL BOILER PRESERVER 


sca 





Pam} et re est kK guara 
UNISOL ‘MFG. CO Jersey City, N. J 





Corliss Engines, Brewers 
and Bottlers’ Machinery 


The VILTER MFG. CO. 


899 Clinton Street Milwaukee, Wis. 


Horsepower 








HE small power user as well as the 
J larger operators find in Bessemer Oil 
Engines the ultimate power production at 
minimum cost. @ Bessemer Oil Engines, 
burning the cheaper grades of fuel oil, so 
save in fuel cost that they quickly pay for 
themselves in this one item alone. Invest- 
igate! Compare! Write for Catalog. 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 


BESSEMER 
OIL ENGINES 
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DYORRHOC 


POWDER 


ANTI 


for Pyorrhea 


eel E 


preven lion 


Tender, soft, bleeding gums 
are the first symptoms cf pyorrhea. 
If unchecked, pyorrhea causes loss 
of teeth and menaces health. 


Pyorrhocide Powder w 
pounded for the specific 


as scientifically com- 
purpose of restoring 


and maintaining gum health. It is the only 
dentifrice whose value in treating and prevent- 
ing pyorrhea has been demonstrated in clinics 
devoted exclusively to pyorrhea research and 
oral prophylaxis. That is why it is so widely 





prescribed by the dental 


profession. 


If your gums show pyorrhetic symptoms, 
Pyorrhocide Powder will aid in restoring them to a 


f your @ 
r will keep t 


healthy condition 
thoci ow 


ums are healthy, Pyor- 
em so. It cleans the 


teeth most effectively ; removes the mucoid 


and daily accretions. 


} tains six mont! 


s 


° unlimited 
facilities 


‘ec 


Pyorrhocide Powder 
is economical because 
a dollar package con- 

: + 
ply. by 
leading drug- 
gists and =. 
tal supply 
houses. 


FREE SAMPLE 
W riteforfree 


sample and 
our booklet 
onPrevention 
and Treat- 
ment of Py- 


orrhea. 


The 

Dentinol & 
Pyorrhocide 
Co., Inc., 
Dept. C, 1480 
Broadway, 


New York 


Scientifically 
Perfected by 


Clinical Research 


We shal! continue to offer throu s HI 
earch. ana’ be f ree, exhae tive scientific re 
h a dentifrice as 
most effective—in_promot- 
th, gum and mouth health, 





WHITING-ADAMS 


BRUSHES 


Createvarnished 
surfaces smooth 
and brilliant as 
plate glass mir- 
rors. 


They leave no 
spots, ridges or 
imperfections, 
and never sheda 
hair. 


Send for Illustrated 
Literature 


JOHN L.WHITING- 
J. 3. ADAMS CO. 
Boston, U.S.A. 


Brush Manufacturers for 
Over 109 Years and the 
Largest in the World 








SCIENTIFIC 


The smallest 
to us is the V43. 
the Vulkan 


German destroyer given 
This boat was built by 
company and launched dur- 
ing 1915. She is of 710 tons displacement 
and her dimensions: Length, 262 feet; 
beam, 26 feet and normal draft about 9 
feet. The armament consists of 3 3,4- 
inch, 22-pounder and 2 machine guns and 
2 twin and 2 19.7-inch torpedo 
tubes. The machinery consists of tur- 
and oil-fired boilers. The shaft 
horse-power 23,000 for 34 knots and 
300 tons of fuel oil is carried. 
plement is 100, 


single 


bines 


Is 


The Architecture of the Atom 
(Continued from page 544) 
helium; the remaining eight electrons are 
about them shown. This 
atom is also symmetrical with respect to 
the equatorial plane. All spaces allotted 
to electrons are occupied. A drawing of 
the argon atom in with the 
postulates will show a similar symmetry 
have attained an 
tronic state of balance and stability. 
these gases are inert and their inertness 
is explained in this way. Only helium, 
neon, krypton, xenon and _ niton 


disposed as 
accordance 


elec 


All 


These substances 


argon, 


|have their outer shells thus completely bal 


Their 
which 
other 


anced and occupied with electrons. 
inertness is due to this structure 
is not by the of 
elements. 

If draw Fig. 4 without the refer- 
ence sphere and plane (also omitting the 


possessed atoms 


we 


|} nucleus and its two attendant electrons) 








the outer layer of electrons of the neon 
atom appear in Fig. 5. When lines 
are drawn between the electrons we see 
that they are disposed at 
a cube. This outer layer of eight electrons 
“an an arrange 


as 
the corners of 
Such 


is called octet.” 


ment seems to be an ideal one. It is be- 
lieved that all electrons endeavor to 
form octets. The disposition to form 
octets is one of the most important parts 


of this theory. We shall see in our next 
paper how this tendency can to 
the structure of chemical 


be used 
explain 
pounds. 

Now 


and illustrate 


we shall deal with elements only 


how some molecules may 


be represented according to the electron- | 


6 shows the appear- 
atom. The nucleus 


not represented for 


ic conception. Fig. 
the fluorine 
its electrons are 


ance of 
and 


the sake of simplicity: we shall do this 
hereafter so that the diagrams will not 
be confusing. It is assumed that when 


two atoms unite to form a molecule they 
endeavor to form complete octets; to ac 
complish this ideal arrangement 
will share electrons with each other but 
always in pairs. In the case of fluorine 
there are 7 available electrons in an atom 
and 14 electrons in two atoms; they com- 
bine form a fluorine molecule, F,, as 
shown in Fig. 7, two 
pair of electrons in common, 

This arrangement of octets—pairs of 
electrons which are shared between them 


atoms 


to 


octets 


—is of prime importance and we shall 
refer to it again. Note also that it is 
possible for octets to share more than | 


one pair of electrons. 
the oxygen molecule, O, and the tria- 
tomic molecule of ozone, O, may be rep- 
resented. 

The structure of the nitrogen molecule, 
n. representa- 
tion. We shall not here discuss the con 
siderations which lead to the more com- 
plex structure assumed for it. The un- 
usual ¢haracter of nitrogen and the 
chemical behavior of nitrogen compounds 
ean explained by the rare form of 
this molecular aggregate. 

In a later issue this theory will be ex- 
tended so as to include its application to 
compounds. It is interesting to note that 
by simple mathematical treatment of the 
octet conception and the habit of sharing 
pairs of electrons, it is possible to predict 
whether a compound can exist or not. 
Thus time and effort in research may be 
conserved. 


is less easy of graphical 


be 
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The com- | 


having one) 


In similar fashion | 
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A New Book on a New Subject 





reigns supreme. 





illustrations. 











BEHIND THE MOTION-PICTURE SCREEN 
By AUSTIN C. LESCARBOURA 


ERE, at last, is the wonder book of the screen. 
into that marvelous land where films are made, and where the 
Every step in the making of a photo-play is taken up in 
proper turn, from the planning and writing of the scenario to the projecting 
of the finished film on the screen in the picture. 

Talking pictures, natural-color pictures, microscopic pictures and all 
of the motion picture are treated upon in due turn. 
on the highest grade coated paper. 
Bound in an attractive cloth cover, 
$3.50; postage—r5c in the East, 20c to Chicago, 30¢ to the coast 

One of the Most Attractive Books Ever Issued. 


Scientific American Publishing Co., 233 Broadway, New York 


It takes the reader 


camera 


phases 
This book is printed 
It contains 428 pages and over 300 
Size 6144 x gly 
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“THE DOOR to ECONOMIC 
FREEDOM FOR WOMEN” 


office is a machine 


OUR business i 
ae with women workers. 
The typewriter, the adding machine, 
the billing machine, the protectograph, the 
multigraph, all are operated to secure speed, 
accuracy and greater facility in your work. 


Sit down at your desk and write a business 
letter—by hand. One letter is not much, 
but try a hundred; or add a column of fig- 
ures —dozens of columns, with your pencil. 
You wouldn't do it. Those letters would be 

| typewritten and the figures added by machine. 


Held By a Thread 


Look into these machines, past the famil- 
See the amazing assembly of 
levers—all 


iar outside. 
springs, bars, 
held in operating condi- 
tion by a myriad unno- 
ticed, hidden threaded 
parts. 


Your machine and your 
business despatch literally 
‘thold by a thread.”’ 


The threads in those ma- 
chines were cut by dies— 
not hand-cut. You could 
have built ome machine 
with /athe-cut threads, but 
to build them in numbers 
sufficient [to count in our 
life and commerce, you 
must have die-cut threads. 


G@ 








| said Remington 


com. | 


Such quantity production is the outcome 
of the last fifty years of mechanical develop- 
ment in America—to which @YD and its 
parent companies have contributed no smail 
part. 

We stand today—matured—but still alert 


to grow. 
visors and workers, who seek to perfect and 


To engineers and designers, super- 


produce in worth-while quantities the inven- 
tions and resulting products on which they 
are working, @TD today offers a definite 
tangible threading service. 
step, send the coupon—or a ietter under 


As a preliminary 








REENFIEL 


TAP & DIE CORPORATION 
Greenfield Massachusetts, U.S.A. 
Canadian Plant; Wells Bros. Co. of Canada, Ltd.,Galt, Ontario 


your personal signature—for ‘“‘Tvols and 
Dividends,’’ a non-technical considerstion 
of a technical subject. 
@TD 
Corp. 


Greenfield, 


Mass. 


Send your bookict 
“Tools and 
' 


dends’’ 1] an 


ested in 





examining ~<rew 


thread production for 
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MEN 
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L. 
to the wearer. 


be produced for the price. 

~tamping the price on every pair ot 
} J shoes as a protection against high 
prices and unreasonable profits is only 
| one example of the constant endeavor 
} of W. L. Douglas to protect his custom- 
| ers. W. L. Douglas name on shoes is 
his pledge that they are the best in 
materials, workmanship and style pos- 





sible to produce at the price. Into 
every pair go the results of sixty- 
} seven years experience in making 


| shoes, dating back te the time when 
i) WwW L. Douglas was a lad of seven, 
| 


pegging shoes 









besides our own stores. 








CANTION Insist upon 


or mutilated, BEWARE OF FRA 


™m, f4 
UGLAS & 


wD “THE .D THAT HOLDS ITS SHAPE” 
= 37S 365 $9-0° & 310:°° SHOES 


W. L. Douglas shoes are sold in 107 of our own stores direct from factory 
All middlemen’s profits are eliminated. 
$9.00 and $10.00 shoes are absolutely the best shoe values for the money 
in this country. W.L. Douglas name and the retail price stamped on the 
|| bottom guarantees the best shoes in style, comfort and service that can 

















96 Page 


Catalogue 


Scientific a Technical 


BOOKS 


Listing 2500 titles on 500 subjects 
GELE TED f t an 7 £00 Becks ott 





an & ul 6 part arly w 


Write to-day jor your copy. 
Sen? free on application 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway, Woolworth Bidg New York, N. Y. 








SOUTH BEND LATHES 


W006 ” 


0 Sonth Bend Lathes in use 


For the Machine 


:< and Repair Shop 
LOW IN PRICE 






13 te Zi in 
Straight er Gap Beds 


swing 


Seath Bend Lathe Works 
421 Madiso 
th d 














For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 


up Treadle. 


W. F. & J. Barnes Co. 


Established 1872 


1999 Ruby Street 
Rockford, UL 
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W. L. Douglas 


‘ 


T* quality of W. L. Douglas product is 
guaranteed by more than 40 years 
experience in making fine shoes. The smart 
styles are the leaders in the fashion centers 
of America. They are made in a well- 
equipped factory at Brockton, Mass., by | 
the highest paid, skillei shoemakers, 
under the direction and supervision of ex- } 
perienced men, all working with an honest | 
determination to make the best shoes for 
the price that moneycan buy. The retail 
prices are the same everywhere. They 
cost no more in San Francisco than they 
do in New York. 


if your local dealer cannot supply 
you, take noother make. Order direct from the factory. Send 
for booklet telling how to order shoes by mail, postage free. 


Presiden 


| 
| 
W. L. Douglas shoes are for sale by over 9000 shoe dealers | 


having W. L. t 
Douglas shoes. The name and price is plainly W.L. DOUGLAS SHOE CO, 
stamped on the sole. If it has oon cnanged 163 Spark Street. 


BROCKTON, MASS. 
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CRESCE 


BELT FASTENERS 


Make Good Belts Give Detter Service 












rt of the belt is eakened or cut away A joint 
ace with Crescent Belt Fasteners is a Permanent one 
at outlives the most durable belt The strain is 
enly distributed a s the entire width, They save 
time, trouble, mone ‘ elting 
rh 


CRESCENT BELT FASTENER CO, 
S51 Fourth Avenue, New Vork 
ranc} Front St., W., 
Toronto, Canada 


You can be quickly cured, if you 


STAMM 


Send 10 cents coin or stamps for70- book on Stam- 
mering and Stuttering, “Its Cause and Cure.” It tells how t 
cured myseif after stammering for 20 years. 


Benjamin WN. Bogue, 25 Bogue Building, Indianapolis 
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MASON, FENWICK & LAWRENCE 


PATENT LAWYERS 


Washington, D. C. New York Chicago 
Established over half a centur Correspondence 

ted. We have recent y associated with us, 
three Examiners from the U. S. Patent Office. 











NEW BOOKS, Ete. 

House Orcans. By Robert 
IX. Ramsay. New York and London: D. 
(Appleton and Company, 1920. 8vo.; 
361 pp.; tlustrated 


\ house organ should be regarded as a part of 


| EFFECTIVE 





the general plan of advertising, and as such the 
author deals with it The brass tack experi 
ences” of the best men in the field have gone to 
the making of this book, which lays down the 
junderlying principles of editing and publishing 
| house organs of all descriptions, and shows the 
lactual application of these principles It goes 
into make-up and mechanical details, demon 
| strates how manufacturers, wholesalers, retailers 


banks and many others put out successful papers 


and deals with costs and results 


SAFETY FUNDAMENTALS New York: 
Safety Institute of America, 1920 
Svo.; 228 pp.; illustrated. 

This collection of papers, at once concise and 
comprehensive, benefits the employes and hence 

employe by giving the inspector a broader 
outlook and a surer grasp of essentials Here 
he may learn something of the body, and the 
relations of health to iabor stability and accident 
frequency: the treatment of injuries; the most 


approved privccv®® clothing for men and women 


simple, efficient machine guards: heating, ventila 
tion, and illumination: and safety education and 
shop organization The lectures on which the 


work is based were given before inspectors by the 


Safety Institute of America Many of the slides 
and films then shown are reproduced in illustra- 
tion of the points made by the lecturers, who are 
of the 


discuss so ilhuminatingly 


without exception men highest standing 


in the subjects they 


Southern 
Frank J. 


Warne’s Book or CHARTs. 
Building, Washington, D. C.: 
Warne Folio; illustrated. 
Graphic charts are the shorthand of statistics, 

this the 
to read than the corresponding longhand 


only in case shorthand is easier, not 
harder 
It is writing” at best In 
hundred of and 
diagrams will be found displayed all the rules and 


with 


these 
circle 


picture its 


specimens bar, curve, 


principles of chartography suggestions of 


industrial statisticians. Transporta- 
operation, production and revenues are all 


making 


import to 
tion 


interpreted in the most approved ways 


up a folio of graphs that the student will find 
extremely useful 
|TuHe Science or Everypay Lire. By 


Lillian Smith, A.B. New York: 
Houghton, Mifflin Company, 1919. 8vo.; 
416 pp.; illustrated. | 
The junior high school deals with pupils at a 


| Edgar F. Van Buskirk, A.M. and Edith 
| 
| 


critical period, and it does not help them as much 
This text aims at a better prepara- 
pupils will later 


might. 
| tion for the tasks which 
| have to face, a better understanding of life's 


} as it 
most 


| physical phenomena, and a definite yrtapseced 
where to go for further information as to facts 
the 


To these 


and their applications It would explore 
pupil as well as the fleld of knowledge 
ends it organizes details under five major topics 

air, water, food, protection, and the work of the 


world, with a judicious selection of good illustra- 


tions. 
Tue Design or Mopet AEROPLANES. 
By F. J Camm. London: Benn 


Brothers, Limited, 1919 

illustrated. 

As Mr. F. Handley Page points out in an intro 
duction, the model aeroplane has played a worthy 
part in solving the problems of artificial flight; it 
as a scientific instru- 


Svo.; 172 pp.; 


lis entitled to be regarded 
ment, and the author of this work uses it as such 
he student 


various and 


non-mathematical 
the theory 
and uses these models to illus- 
component parts. The 
glider is described in 


when shows the 


how models embody 
principles of flight 
the 


construction 


functions of 


of a 


trate 
full-size 


of wrought iron, 
and less deflection 
ticity, its immunity from cry stallization and from 
rust, make it irreplaceable for certain uses Mr 
Winn’s comprehensive treatise contains a list of 


weight 


stress, under load Its elas- 





| geographical distribution, the world's 
resources, deals with parasites and insect pests, 
land discusses the formation of wood and the 
methods of testing and seasoning timber. Ninety- 
six photographs exhibit the distinctive textures, 
and the work is a most complete guide for wood- 
workers, merchants, and others. 


surveys 





itting conclusion to a book full of interest and 

instruction. 

timbers AND THEIR Uses. By Wren 
Winn. New York: E. P. Dutton and 
Company, 1919 S8vo.- 333) pp.; 96 
illustrations 
Great advances in metal working have not 

lessened the importance of wood, which may | 

possess greater tensile strength than the same | 


a greater compression | 


May 15, 1920 


PracticaL Dietetics. By Alida Frances 
Pattee. Mount Vernon, N. Y.; A. F 
Pattee, 1920. Svo.; 502 pp.; illustrated 
This is a manual and textbook for the use of 

the nurse in the classroom, and is a revised version 
of a work that has long taken its part in dietetic 
instruction It language, and 
states simply the principles of nutrition and food 
preparation 
of 


avoids technical 

it supplies hospital dietaries, giving 
the approved 
The subject 


details diets in 


of food in health 


most specific 


diseases is not 


neglected, and the book should be useful in the 
home as well as the classroom; with it goes a 
booklet giving State Board requirements and 


State Board examination questions 


Tue Dover Parrot. 1915-1917. 2 vols. 
By Admiral Sir Reginald Bacoa, K.C.B., 


K.C.V.O., D.S.O. New York: George 
H. Doran Company. 8vo.; Vol. I, 370 
pp.; Vol. Il, 346 pp.; illustrations, maps 


and diagrams 

The dangerous inadequacy of the strength of 
he Dover Patrol was a secret well-cuarded from 
Admiral Bacon tells how he and his 
materially assisted by Admiral Bluff, 
policed the Channel traffic, passing 120,000 mer 
chant vessels through the Narrows, and throwing 
600,000 troops across the Channel without the 
man 


the world 
ttle force 


loss of a We read, in a sailor's vigorous 
language, how one destroyer held the Straits with 
striking dis- 
take part in the sensational bombard- 
ments with which this doughty little force assailed 


a dozen German ships within easy 
tance, we 


the enemy's positions; we see entirely new methods 
of firing and spotting evolved: portable islands 
are dropped as forward observing posts: a scheme 
for landing troops on the Belgian coast in twenty 
minutes, by employing 2,400-ton -piers pushed by 
monitors and carrying tanks that in their turn 
pushed before them inclined ways to enable them 
to climb the formidable coping of the Middelkerke 
sea wall, was defeated only by the inability of 
getting land support. The f sher-folk 
and the dauntless merchant service receive lavish 
and certain actions of the Admiralty 
no less outspoken condemnation. The 
reader, as well as the student of naval 
will find the narrative absorbing. 


fearless 


praise, 

receive 
zeneral 
history, 


Paciric oR 4-6-2 Type or Locomorive. 
Educational Chart Ne. 12. 114 Liberty 
St., New York: Angus Sinclair Com- 


pany, 1920. 1614 x 44. 


Taking for its subject the Pacific type loco- 
motive, this chart consists of two large detail 
drawings, a longitudinal and a cross sectional 


representation, by means of which all separate 
parts are shown and numbered. The remainder 
of the space is occupied by these numbers, in order, 
with the corresponding part names; the con- 
venience and utility of this form of instruction 
will be at once recognized and appreciated 


A Lawyer's Lire ON Two ConTINENTs. 
By Wallis Nash. Boston: Richard G. 
Badger. Svo.; 212 pp.; illustrated. 

Forty years in England, with occasional 
glimpses of continental life, and forty years in 
America, chiefly in Oregon; for English clients 
and acquaintances, men Bessemer, 
Spencer, Darwin, and Henry Labouchere. With 
such a record, we might expect these reminiscences 
of an octogenarian to be well worth reading and, 
as a matter of fact, they are. Places and people 
are treated of with the utmost simplicity and 
clarity, and we are made keenly aware of the 
progress of our world. 


such as 


By 
Building, 
Warne. 


CHARTOGRAPHY IN TEN LESSONS. 
Frank J. Warne. Southern 
Washington, D. C.: Frank J. 
12mo.; 159 pp.; illustrated. 
Each lesson is the subject of a separate booklet, 

and a neat cardboard case keeps the booklets 
together. They constitute an elementary study 
of the art of charting business and social con- 
ditions, and enable the student to understand 
scales, build curve and bar charts, and prepare 
them for photographic reproduction. The neces- 
sary tools and their use, the value of statistics, 
and the necessity of accuracy, are among the 
points brought out. 


Accounts RENDERED OF WorK DONE AND 
Tuincs Seen. By J. Y. Buchanan, 
M.A., F.R.S. New York: G. P. Putnam’s 
Sons, 1919. S8vo.; 435 pp.; illustrated. 
These lectures, addresses and papers embrace 

a variety of subjects, from the color of the sea to 

the daintiness of the rat. The author has had 

| unusual opportunities, aboard the ‘‘ Challenger" 
and other ships, to obtain oceanographical facts of 
| significance, and his cordial relations with the 


all the known commercial woods, gives their | Prince of Monaco bave permitted the inclusion 


of several letters in which the royal explorer 
sketches incidents of his experimental cruises. 
There are a retrospect of oceanography, studies 
of the geographical homologies of the great oceans, 
a discussion of volcanoes and earthquakes, an 
account of the wreck of ‘Santos Dumont No. 6" 
at Monaco, and other papers of distinct interest. 
ry 





























